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^ '3TTSjt % WR CRT cfF ^ ^3IIcIT I ^ ^§1t fcTSfcrfcHira^ ^ 



WTTI 


^ ^ ^ ^ ^ cn^iofRft <mi ^ m m % ail^Rth 

OT <31^ W, JTHcT, ^ ajITST ^3^ ^ ^ cj^ % 

¥^SPT % ^ f^PT ^ ^ ^ % <3?gw ftpRT ^ «n 1 ^ ^ t piw< 

T5T <3fk ^ '3?^:^ ^ a# ^o % JITUS ^ ^2T 3# aftl ^ g5T 

SPIRT im 1 ^ JET3ft ^ m 5RIPT, ^ cfiTIIRrs ^ W-IH ^ ^ 

f^Mriirf cBT arf^ m m ^ ■’ft w ^ sm l 

4t?r ^^cF5R#ft, aijERiR #T %5TT ^ fcf!^ % arfcifeiT ^31, citm Tim wnfSpF 
^RFirait ■'IT "cRtf wr ^fit ^o ^ ^ sfro arg^ 

^ ih^Ra '’TRH ^ '?jRr 'jPTlt ^ a-^P W. TRT5TT cK*!^ % tilBw ^ 

^ # RPT^ ^ ^ I 


sito ai^ % ^cnf^ ^ % F3^^o % ^r fP^ppiM f^PTFi Ji5t rNtt# 
^ 5SR ^‘sniRT % aiT w I apf^ ^trrt % Irt^ w % 3TT% 

^ tpr % ^ ^ tI ^ ^ ^ RTfcT ^ ^ ^ ^ifeR % ftmR? % ?pr ^ ^ 

m RPk5RT ^ Td I ci^ sto arg^ ^ ^ sit ^ 3 t si?t 

SPit^TlPIT ^ sfTo ffl5 ^ sJpRRf ^ •icni<i liiT ^codi I |^T% aifclRtt) 

1%3=rf^?n^ % ’frtM ^ ^ ^ % Ri^ 3 PR % ??t ^ ’ftfM % apif m wasu 


* 1 aw 1997 # {|=^ f=f3«lRldld4 ^ arwlf^d ato <^lte4H 
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?F>rf 


^ HR ^ cM ^Fim #T ^§T 

M Hlfe cBT ?Tt JJj^rtb^ ;Ri% ilHcirt^ 2>jff ^ ^ ta ^ ^THRIT I i ^ 
^ fs WT HJK <3# I I 1^ ^ <3?Tqe^ oTif^ ^ wm^ ^ 

wra?rT aiH HR ^ I ^ 1942 % ‘w <sFto % % hi^ 

'3TRt?HHBTft % fM ^ ^ ^ ^ 3f^ ^ ^§1t # I Hr# ^ ^ f^Tc^ R ^ % 
'3i^ ^Ra^l ^ ^ HItR Hfvf^ gtT 5P7[ T[fiT cR fcKT # 1 #0 ^ 'STJRR H|5t cbcfoM- 

ftw ajk R?H# ^raw Hi5r mr^jfT h# i ^ jr ^ h^ Hfjgmr ^ «Jt 1 M lit^ 
% ^ ^ 55r MIhr ^ 

s^ qr w ^ I t Hr! ^ orrc^Hrar ^OT^wicrHRi[i:^ 1 ?j^#srK^RTr 
W OT ¥RT r3^ HftHTRif^r# JTRTIW ^IcTRn ^ HfR T# Hff I cf^ tft r3^ 

. Hfj^ft <3TSftT HTT ffnlcT ^ ^— 

‘2!#Hg^|[jrw; f^rrrcnpp-'’ i 

^ Hfir-^n#!: #0 % irar# #Hr ^r# ^ 1 err^ir I r^c# 'an^r <s\]^ ^r# 
hbt wsrak HR# ## I 

kar ilR ?I5 

HT# ^ # rjTO^ wkr# % fkH 5IHR5T HjjT gicnHRR ^ 2? ^ ^ ^ 

^ 'STHM cTl^ fen^ ^ I, f® ^ ^ fHjj# HR FT ^flknTT 

|q: # ^ #?rm r ## §Ht^ sk % m, ariciRTb ^ jrt ## ^tihr^t 
wi r3^ ?TRr HiRirHK'Ji ^ r# % fJfR^ ot# ^ ^ pi# ^ h# 

'3Ti3^ # I ^%%?^'3fRwrH^ ^rg% % krq; ’RHf^^kTT ( 11 - 8 ) ^ ^ hb^ 

%; 

^ 2 # 9IHFq% 5§r#^ ^fHTT, 

kar % Hr§: tT5^ ^ Hik#§^l 1 

5TR HiF rj3R I f# ^ R ‘kar Hrg’ cpjT f ? RT ■?tjrst ^ 'piwr %? 

5fRrT^ 2^ ^ ?r?fRR) #Ir% h## gir hj^ c^eR ?^k arRT % Rp ‘f® ^ f kFi% 

^ ^ 3RRt5r ## I ra^iRqr# oTTHPRik Mi ^ i ’ 

f® ^*R % '3rc'T «bW OT?Hr # ‘»)4#4) % ^^Hf5R#R H()t WHRTT # RfPT^TMT 

^ ^ ^?[lfHlT % ftsi-fta Wif ^ #cIT t SRT ^ RT«if ^ JR5R 

M§^Hl RT l[R5?rr % ^ JR5R 3Rlk HTT % ®Rf # fR ^ a?R^ I 
cfw k wn^-ait ^ #HR?T if R?r ## I I ^ 
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Pilfer I I ?cRr ^ fET % 3#ET^ ^?ra5 % ^ W ?icn^ 

% U«FT ^?rai I % MT 

^ ^'Sit % 3ic|d1cbH % ^ ^ ^ (1868) 1 ^ % 

^ ^ m ^ ^ ^R5cfT I I 1^ #: t^)cr5i*i* 

5#iT w % I % »TnT ^ ^ ^^g??T I, ?ii#JR, %f^raiT vstph ■aflr 

5i5t trrf%(r t i ^ % »ift ^ ^ t I'Sit. M<iiJi;(iwi 

^ ^ 'Sneii ^ 3cf[5?=i-^<i5H % 1 

Ca* Ca* H Ca Fe H 


K H ^5 h G Hy 



fer 1. 

I Ca+^H^K 

% ■aiRiRtt) fi^^TJR ^ ^rrar ^ H5 crar Ca ^ h 

^wiETcF^I I <3nc^^^^r3k 

Rr^ciRisi’rara % % #jfet %) 1 

'TT TI%r?iraT ^ ^ SraWf, '3RT% ^ f^?RR 'SllT ^ ^ ^ % 

^ % FT % TO«if ^ 'Sra#^ ^ f ^ «nwft ^ =ii(lM’ 

TEFT5T% % UR U§3it ^ vHI=lliil<«(ll % I ^ 91^ ^ '• 

sft’ R ^i9qf%, ^TSRf% UR ugisr:' I 


♦ f^Serf^raicR ^ ^ w — 5fro ^ 5*^ ^ % 
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fen ^ ^ nnf ^ '3f^ sj5t nwn Mintfep 

'3TSZRRf ^ %rf^ '3ITSnT f*BT I^Rf^ 'SRlft^T n^^Rfr 'STSZHH n cf^ ^ 

wif , ^ fiFfcin ^ HR ^ ^ it f I ^ 

^nzpRf % fefsn % "tfM nM ^ feR qcRT #[ rr fcBRif 

^ nrer ^cf^n r# hr rt n^R % l or cIR rh hr rt nfeiR w^ I fe 

wr ^ OR^ RRft #TT ^ 5RR I i RR RfeR W ^ORIRT ^ (RPR) 

OT!f ^) c[5t n^RcTT % fenn^fn nr HRT^T 51H^ RT 5RR fefT ^ TR I I 

prW^ttht % onzpRf ofR ^srfer-iIrtM orszpRf ^ ^ % HR ^ 

nfeTf% fell I Ra% 0R5RFRr?n ip FfeR ^ ofritH "^oft %(fe5i'^ 

^ feRn ^ %!R ^oft RT 0!^ ftHR I I 0R% cl^ RRRI^ n ^ % RTRT 
cRif ^ nnHT w ^ gsif % nfef ^ rhrrt ofk ^ifenoit ^ t i 
IRWsTTHT % OTKRRf % 5RT HR ORlfR^ ^ HR ^ H6'RRT % n? W W fe 
^ ^ % UR UR^T: offcRfrsR RRI^oit (O) ^ ^ HHf % ^ nf% WFUf 
(Off^ nR offefen #T R?5^ OTFRf (O'", O'"" HR N-") % 05Rf % #£[ 

WRff ^ ?PKR (ip^ ORsT ^ I; ORs ^JRit ^fl?RT RRT ^ % RRR 

% RfR^TMT ^ UR nif 2i5t RT ^ 1 UMRR ^ ^ H«TT OR ^ OPT Woft RT rM 
^ OfeT Ufe^ UU JRtn^TTHT ^ OR^UR ^ ^ W I UTffep ufttMluf 

^ ^ % felR 1^ % ^BTRT ^ WRT fef RT% f fe #U RIR ^ RR I 

ufe Ht% ^ 5£p| uft ^ Rf ferr rr nt ^ ^ orcr hr hhht I m 
HM, fe[ Ult^ ^ ^ fOTT #T =?lfeTT ?% RR^T ^ HRTT I I U¥ 

Ritn RP HRPT HR UT W^ hWt sfft HHIRT IRRT % feu RT HURT I I fT5 
^ ^ ORPTST ^ HRpt HTCf H5t I I ORc^ HHf HU HR. HH% tu ^ ^ ORPT RT 
RRHT I Ofk HR# tU ^ HTH 0R% #H?R ^ # ufecfu #HT I I HR HU% ORPR OH# 
ofTT HfepRT # H##Rf ^ U Rm RRT # RR RRHT fip 0#^ HR HR % felf (3000° 
% 4000° RH UHR) ^ UHT^ orfePHT HR HU ^ ^ f offT RR^ ^ #H?R fe# 1 1 
H5^ HR ^ HTH OT^oit ^ HT#H fesFRT ^ HHHT I #T ^ ^ (HURT 6000° ^ 
% RH UHR) HT^ % #H?R ^ N. MgH, CH OH# ofep RHTH^ Ol^oft % HTH H, He, 
Ca, Na OH# RHT^ojt HHT f# % ^ ^ OHHUf % #H5H fe# f I HH? ^ HR ^ 
H^ R OT^oft HU fefSH HRH # RIHT I HHT HH RT«f RHl^oft ^ HU% OHHUf % 
^ ^ # 'H# ^ I OPifep HR R He H#t ^ OHH# HH) h 51' HHTi^H #% 
HH# 1 1 #H5Hf H5t #teT0ft % OHHR R HTTf HU H#HHHT #Rf HHT I f#H% HHH?r 
##HJ HHTHfep RHUT H^ t^lffep OHHR ^ HHH # HHU I I RT OTSHHUf % U 
^PHH ^ ^ #HHR UHT4 fen OigUTH #R OTRHT ^ I RRU HR ^ I HR[ 

RTHU ##i^^HHftl WfeU^ OHH# ^IHUTH HT? % HT#H OHHFteU % taR 
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% 'mm Mr % \ 

#5R sr*iFr 



'SJTW#? Mf, '3Rrf^«i ^ Mm M #r: % aram ^ ^ fM ^ 

5 Ricr ^ -affM M I ^ ct? t jhm fM^r M erf^ % ^ ^ 
3q#T 1 ad^ m wr?T ^ ^ cit^ m I mt wr?T % 'aram ^ 
^ ^ WT M % w wr I I afR ant M % an^ M wr?T % 

Mr srfcT wt anr^rr M t ant M atr ntntaf % Mn?T ^ t 
affM #dt nr ^ fti cRnf t? Mfa t aM5T atnlaf m it ^M^nT i ^ ft 
t ^ ^ 5RBr?T 2it cRnf ^ chtM ^ l ft inTra nrr mwM aram tsM 
itfM % art^ qfer ^ M ttM t amtr Traar 

% aT?T! ansA aiM fcRmr % M after ^ ^ i nit Frit art^iT f^ M % ant 
nrtr nan?! nrr ntn taj x | tt Fnt ak ant nr ^ ^ nrt M t hth art ntn-taf 
tr iMr?T an fmt ftR ntn taf ^tnr: 


^ p tfm % tn V ^ M)T 9 T tn c cf>T aigqnT (v/c) I I ^ ft nr ^ r=?t ^ t 

tttntannr^Ttf^ mtt^t tn art^ir nrnt mt I tr n? tnr ^ tmctt I 
ft) anM n4r=f)n>T ^ ^nrar I — 


X=(l+ p)^ 


(2) 


#?: V X M aRR x'-x = A>, =+ px 

FT TT^ TTttnRnif t + niT art % ft? arnr nn ft^ an frtft an I ^ ft affi 

ft^TTc^^atafR vtnt^Ttf #TtrtnnM^FrMTtTtf i 

ftn 2 t p % #T 0 , 0.1 afR 0.5 % ft^ ^ niT nm Roini w % i tfn 
cit tm v = o nt % 1 l?T t ftf%n trar^ ntfann ( 2 ) % annR M I afR nan Ttna^ 
ntMr (1) % arraR nrl 

cR mtn tn nann tn % nnt?T % arnr awr I tt tt ntfaRR ( 2 ) % ftr m 
( i) tr arjnR aM snnn an mn aRR aRn ana^aar ^ Rmr I, arft antftann 
an Mrt aTMT iRna aaifcrr I i anft arMfn matf #t: arMstf t nFFa srr 
nRia nafn %, ttftnaf at Frt ^ Rit trar nar I anan tn nann tn 
an 90 nftaTcT nar mar nar I l ft aratranTf t anitr ftaa at araarFir at ^aiFar 
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?Plf 


^ ^ 51 % I I ^ ^ % Cf? 5JT ^ ^ ^ 

'3Tf^ t*! t‘ afk ^ ’TFT # I, -31^: 1 ??^ ^ ^ 3FTi^ 

cl^t 5:^ ^;^T?rT^ ^ TT?FFF ^ Tf^ I ^ ai^FH T^ 

^3^mTW t cTW ^ TTW I I ^rf^ ^ 1^ ^ TFFT^T tF % 50% ^ ^ ^ ^ |R 
Ca-" 5l5t H 3tk K ^T5R, ^ fFnt 3?^5rT ^ ^ % IMt T5lT tTT I, 

JBW I eft % fF^ ^ '3rafg[#f^ 1 ^ FTF #it I 


P ^ X — >■ 


0.0 


0.1 1 

1 

i 

l_ 

1 

I 


■ 

-i 1 1 1 

f 

1 

i 

t 

1 

1 

1 1 1 i 1 1 1- 

U. 


0.6 0.4 Ak/X 0 0.2 4-AA/X — ?“ 0.6 0.8 


2. inTT3[ 1 

^ % TTT^^ ^ ^ T^ci^iT c^ "^3# ^ TRF-^ FT THTTcT 
o4c|^ fl[F; t9Tl<MFt T^’^^■^6T’F (2) ^ I TFTT Hl Tl’^lchTU] 

(1), 31^ f^^'TT, FT 3TTgTfef I eqR^#F|%^^T#«r tF 
FFF9T ^ «l5t 3?tT F?FT ^FIFT % F'ftFTTq (2) 31^M^tt) ^ ^JIRTT I I 

fF Ff FTFRT ft! #T ’FSTT ^ ^ fRfo'S^ ^ #T Tft M I cfT 

SRT 3TF9fm % F5TTF M ^ FTIFMf #T-FcRT 9T ^ T^F5F ^f TFT %if FT FT# F5t 3?F9TtFF 
^QT^ FT 3?tT #t I FT^ fR % M ^ % FTJF^ ^ ’t t efi Ff FTTT TFTFTT 
#TT 1% FT^: 3rF9itW W ^ T5T I I ?Tr ^ #TR FFIF F5t TT^IFFT ^ 
PRSM FFT I 3FI6<'J|l«f, W W FT FFFTPfF 3ftT FW-FTW ^ FR FT^ 
^ Fit 3?^ lTTF5t FIFT 3f?ERr TFTF I I ^ Ff ^FFilPlFi # FF Ff ^ ^F 
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5BT fell ^ ^ ^ ^s’rf^ wit w w ^ % 

% 'STcRfr^--?^ ci5t o^^5^T gl ^ T-f^^ i Pjd fm I % a?3HR wrr 

^5*1^ ^ ^ IR)IT I ^ ^ c{5t ^ % |5?T % 

3IcMlcFr ^ ^ I I fe^fJT PlcTR^ I f^[?cl5t ^ cRM, ?IT cF?r % ^ 

I t ^ 3^, f^R 7f^, ffiFT OTCIF '^' ^ 3RfR?r-^5Fif 

m #EF5r^ ^ ^tJcRoif ci^ ^FTT ?R T1%T ^ ^ tar '3fk 

OTiiiPtdl ITFT Ci5t ^ I 



3. 5R ^ I 

^ 'id^ RotlHM % Pli 4){.ci I 

'idcbl cIMI Wld 

wl 1 1 ’Srf^saFTH 

% ^tcSfj clot ^5IT I5t€t ^ ^IRT cI*IT <j«<l W 'i^'hl W ^ 

^ ^ ^?TI ^ M W ^ ^ ^ ^ ^f5H^ 

f^PRR ?R^^S^^-^^^i^i^^ % ^3?3?rR: to ?bM I 
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?nrf 


^ cwf Jl5t f^Mcit I ^ % fS ^ ^ 
Wr§T 5MT ^3TF7TT I ^ ^ qi ^ SJ^ ^ ^ 'SfR ^3^% jq; ^3# ?ITH q|g^ 

% ??? ^3TRT W f% ^ aitFr -3T5r ^ WT ^TWT 25 ^ 'P ^T^T ^FIM I ^ ^84t 

OPT^ '3T5r qr 24 ^ I ^ qq 'arq^qpT fen ^ I nt 

^ §q ^ qq qq? ^ nq 'Sitr '3Tr Tfr I ^ ^nir fciq% fen ^ nr ^ 
I I qi^s #ff ^ '3n^ qr^ qqq?T q5t ^?^q?En ^'2^1 % I^Fnnn ^ ^ ^ qq?r 

qq nrqq ^ nqq-^nm 25 ^ fer 1 

^ qqqr qn ^ nnlr qq qw ?nnqT nr nqq I ferq^ nnift qfe nr ^ 5 n.^fe anm 
qran ^ ^ ^ran«f f 1 ^ ^ qcZRin ^ ^ f (fe- 3 ) qj-^ft ncp cnir 

?nrtt ^ qncn crar ^ ferttn fen ^ ^nnn fen^ ^1 1 ^ ^ q? fMr ^ qTRft 
I qq qqq^t ni^ qrqcTtqqr q^t fen % 5Fqqq[ ^ 1 1 qfMnr ^ I ^<nt 
qq ?q5?n 'afk^^^gnr^sq^'^n 1 qnqnr qnr ^ qq 

I qq ^qft % ftf (qtn ^) qfenfn 

# ^ % I n? ^ ^ ^ nqq^HR n^ '3fk qf^ q5t 

pnr ^ qqq5t sfer ^ M fen qqmR ini % ^ qi^ ^ qi1% fte ^ qsn 

qf^qitqj^q^^^qTfefeqs^qi^qjq^t. qj«n 1 w 1^# ^ qit % qfenm 
% qqqn qnq5t Flq^4t \?iin qnrq % q)^<qw qfen l ^nqq qfen-qq^ qft 
^ qrq^ ^F?n ^ 'jn w wu^ ^ qnqr ^ feRsq?)- qqr ntn ^ ^ qfenfn ^ nR 
q?r RRqq^ ?nc^ n liq^ M % orffe^ qR[ ^3n[% qqRR, 'snqqr q«n nnq5t qr^ % 
qife^finfecbT qq §nn qRiM I fenr ^ q^ ^ ^ qffeR ^ qmr fnnrfe n^^q ?nm 
qqj q5fq % n^ qq qqr qmrqr w I 1 mr# 1 ^ in^ % #t % qr^ ^ qmqq^t 
qqifeq % I 

qin>ft 1 


qit qq 

qqqq qqr 

qfeqqq- 
qnq, qqf 

'3?^ 


5^HRH 

^TPT v3*B^ 

qfq-qrq «i^jiCTiq 

q^qqqr 

'^^qjqj 



G2-3V 




0.00 

>0.6 

70 qqqi G5V 



0.43 

0.38 

>6.5 

47 nni^ GOV 

46 


2.10 

0.00 

> 2.3 


5FT ^ T^qj #!: qfq^SFf q5?q qq | I f9 qj^ q5t 

^9^ (9n^) qqr f® q5t feqftn (flq^q^) fei# %-, qrfefecr {^) q^ qqqr qqr qqnr 
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('31MT^) ^ ^ ?I5T I I ^ ?tT^ % '3T?r PTl^ 'STcfofrEFr ci5t felT 

^ % cBTFr fcl^fl^ ^ I ^5^ I® ^ 

^ ^ % F# '3k^FT%^^Tll w I ^3Tt m 

fcrafer ffTT 1 ^ f^icRT %5 t #tt icRTFr ^srrt # 'Sif^ l i *f ft f 
€R ^ ^?<ir I cRffcB ^3^ ^ ^ cFf I I CR^S #1 

^ ^fiT 2 U^^TcT ^ % W I ^afrr: 98 Tlf^ % ^TPto 'I'lM? f I 

|3TT ctWT 12 'EJ^ ^ 1^ WT ^ ^ ^ el5t ^TIl^ ^ liefer fr 

1 ^ MRT Tm ^ ^ait ^ ^ ^ ■sn^ 

If? ’iftclR ^ ^ ^ I cWT Prefer #TT IFW: '31%^ ^ I ^ 

^ ITT«T U? f TH U^ ■'TT ^ ^ ^ ^ 'bK4^ ^ ^ ^ tcpEfR 

cRTfT ^fwrgr ^1 

ft inTR ^ 3TS2r!R 5RT ^ «TFR# TITH ^ t ^3IT^ 35T?FT I : 

1. §lf^ % cRRff ?l^ IR^RT ^ ^ % iFr ^ ?t^ I 

2. mif ^ orswr ^ ^ ^ ^ 

fIfFim ^ FRJT FPFT^M cWT Ff^ «fFTJfjT& §IH ^THT i 

3. ^rfte RiFim ^ I 

f® 3PT OT 

WTT^ ^ ^J<sleb<jif ^ % ^)IFT ^ ^ ^ ^ ^ ^ 

f® f^?IT3it ^ ^ JOTFT WT I I m ttlrm f® ^ ^ I ^ ^ ^ 

elf ^ % f^fiT ^ 1^ ^ ^ ^ ^ ^ ^ 

% I FTTT^ '^FII '3T^'3it 4^Pia f '35^ ^ ^ ^ 

^ f 1 t[5^j ^cj^41 ^ ^ icPTTf^ # ^>41 % 1 m41m?TM 

if ^I? ^clei^cfj^ 1896 if #R ^ ^'F?^ #IH JniR ^ ^ ^ ^ % cOT FT^ 

% tifF WTTJ'Slt ^ ’3T^'^ % ^3yjlf-^f^ ^ ^TFTEfjTft ITIH I ^ fc[#fRf! FT 

JRTcf % afcleitg R % ^5!T % ^ ^ ’3IFT ^ I ^ ^ ^'STt 

% ^ <3T^j f #T^ ^ ^ 3TSf#^ #t: f^ w 1 1 ?# 

IRTIcr sfif FFTIcfT % ^ ^ ^ ^ ^ tor ^ 1^ W ll ^ 

Flpif F ^ ^ ^ I I ^ ^ *T^ '3Tf^ ^ ^ 'STT^iF 

^ 8J^ =5)1 i{^ 100 TMTT m TIM ^ ^ I ^ ^ ^ FH 3700 

^im ^*wl i ^ #r ^ # || t i 



10 


cRTff% ^ ^ 'SPT vSrra^fTf^ M I '31^5 qi ^ ’je# 2 | 5 t 'Srt'm 

3tf^ I I ^ ^ sOTsi^-3TS!m % ^ ^ 

wm W?T ^ 3# I I 

3T?ZWTf % 3TmR ^ i|t qf w W I f^ to ^ 1^ f% cT^ ^BT 
^§1 sTi^ cFHT I I 3TIcBr5lt^r WH tof ^ 3TtoB 3Rrafto' fep ^ ^ 

I I ^ ?iT to ^ ^ ^pgfRf ^ ^ ^ ^ f , to to 

5fcf5T§T ^f>r 3TKRH ^ ^ to? 3to ^tor % 3dto) 3Tcr§fifSra- to3Tf ^ ton 

I tost to%^nTsi^%ffcT«iTto srt 3i^?'to stoto to3Tt ^ to 
w w I I ^ TOt toiT-smFr ^ ?iw I i to 

H, K, Na, Ca, Ca-", CH, CH-", CN, OH, SiO, H^O, NH 3 3to % 3#to HCHO, CH 2 CHCN, 
HCN, HC 3 CN, HC 5 CN, HC 7 CN to HC 9 CN to tons % 3i^3it ^ 3ito5r ^ 

nFTT ^ 3Trto ^ w I I cPTT tor tofq % toi fcitor f ? 

crrwn ^ % 3Ti%to <sm^ to f%tor to to 3Tto 

to I I tot (toto: to totto nw c^t fc[^-^«r<^)ii to ^i^t) tor 
% ^ tot H^Fim % 3 to 5 r ^ ton ^ ^ft totor % wfP 33 ft, oh ^ ton^ to 
^ (H2O) % 3 r 33 if nn 3 rfto wwl i ncnst wtoto f to 

n ^ 3 i^ 5 toT % to 'snin^T 3 n?i^ I i 3 rto 5 r % 53^ % toe % mn nr to 
to-to ^ ^ torq to f tot to h, oh to H2O % to 21 %o 
to, 18 %o to to 1.35 to to % toito % w f 1 n? 3 nto ^ snn' I 
to % ipirf % fto to to^TW^fr n?r ^ toifto ^ ^ to ^ tot ^ toW 
^ T5T I ^ OH to H2O 18 %o 'to to 1.35 to to n 5 t ^3ft ^ tor, 

I 3 ^ to^ ^ to ^ tor) ^ 

nftonr I- wrtoi tor 1 

^3tofn 

to to nr fto ^ 1% % 3 ^ % tor % ^nto ci5t 

tor. cPT tor 1 1 ?n 3re!tof ^ t nton % ftonr ^ to nr m ton toto tor 

I. 1 ^ to % to to tor ^ fs.ton nsf) 3ni^ g3n I to ^ to tor ttorar 

I to to^n % % 3 ^tonr 3 rcHicr 3 mtotor ^ 3 Fto^ ^ ftoft nt t 1 crsr 

33 toto to to 53 SHT % ^ 3333 to tot 1 33 ^ nfn % tons ntor 
toni, ftototo 3 lto ^^53 toton to to 3?^ f 33 ^ 33 to ^rto I 1 

335 ^ tons tot |q to %, 3 T 3 F 3 ^ 33 )? ^ 3 nto toto - mn % to to 3 rt 33 ) 
ton 3r3«T3 to 3«r3 331 33)3T I I 
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%o sp5rr?T«tTti*ro 

WWTjSfll'rfI Sni?^ 

[ niH- 1, 1997] 


?iRRr 

iTW ^ <3TR§f qftiMraf % oRpfcr Mr ^ 

srw ^ Wrr1-fl9’dl % ^ MfT ^rPT mMihI t ^ ^ M 

tl 


Abstract 

The strong Bore! summabliity of a conjucate Fourier Series. 
By M.K. Shukia and M.P. Sachan, E>epartment of Mathematics, Govt. 
Autonomus P. G. College, Shahdol (M.R) 

In this paper the authors have established a pair of sufficiently 
good results concening the strong Borel summaability of a conjugate 
Fourier series of f(x) under standard conditions. 


1. rf«IT 

^ aPRT Mr £«„ = U(, + u, + U2+...% %Ffr5if ^ 1 1 

0 0 

flit cPTT ^ ^ ?FT?T; ^ '3PRT M ^ 51W (C,.l), (i?, log n, 1) 

cOT efFlftMT^I ^ # 1 1 fM # ^ ^ % Mr 

^ ^ iMr mu w I I 


11 
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V^o %o pipfT rim 


^ ^FRT ^ X K ^ (exponential means) ^ v)slcicl: ^EFfwI%T 

0 

m M ?IRr ^IMT S % If^ 5RW^: (B) I ^ 

" \St-S\f^ 

X — - r -; = O(eP)^-^ p °o (1.1) 

wn WT / = f(x) ^ ^ # clot -aRRM (- n, n:)^ ^Fn=fwf#T (L) 

% 5?? -aRRM % ^ 2 n ^ W«T '3ncR?f | ^ t^TR SRT 

— + J^(a„cosnx + b„smnx) = '^A„(x) (1.2) 

^ n=l 0 

M M (1.2) ^(5^ M ^ f (x) ci5t M cb^tiicfl I 

irajR %— 


X((>„cos«x-a„sinnx) = X5„ (J^) (^-3) 

«= 1 I 

f»T Rnl^RsId ^fiT 51FT: ^3^ ^ : 

^(t)=f(x + t)+f(x-t)-2S 

^o(t)=f(x+t)-fix-t) 

t 

4>(/)=liq>(M)i^/M 

9 

4'(t) = JlVo(M)l^/M 
0 

2. UmiA\ 

'^JTFr ll 

^ J{t) L % ^ 

'l'(r)3jl(p(u)ld« = o|^^^| (2.1) 

tSTf - tj?ff t -¥0 cfr 





13 


p 




oo 15—51 

X / = 0{eP loglogp) 

it = 0 * 


Vl^ll:^fix)t = 0 % ^nt fr ^ ^ 


‘i>( 0=0(0. ^-^/-^Otrar 


( 2 . 2 ) 


( 2 . 3 ) . 


|iM^^„^0(l) (2-4) 

' “ 

^ fix) ^ M ^ % ^n#T wif % SRT #=IwI^ 1 1 ^ s 
% 5# ^icficT%l [B] 1 1 

wa CRT A w s aM ^ fix) a5t ^ ^ 

cfjHT 1 1 FI Pinl^fecf % 3”T ^ aF ai^— 


1 : af^ 


¥o(0 = Jl¥(“)l^“ = 0 {ina^fTrl^"^ 


I 


ik+0 


K 


j_ f ¥o ( 0 ■ 

^*~27c ' \mt/2^ 

Up 


log 1/1 

= 0 (eP loglogp) 


/ _> 0 aF s„a3^ ’gftai: (i.2) % n^ 'Siif^ ^ a?r a^ifai I 

a^ 2 : ai^ f (x) X % ai?^ ^ aaia^rfra a^ ^ ^ afe 

4/^(1) = 0 (1 )a^-a'^l I -> 0 


crai 


] [¥(»)]' 
J ..2 


du=0(l) 


( 2 . 5 ) 


( 2 . 6 ) 


( 2 . 7 ) 


( 2 . 8 ) 


at ^3^ fftar M (1.2) ^ ai#T ai^af (expenenUal means) 5RT aW: aaia^ 
% ar aaiaj^ % an % al^ aaiajfnfla (B) ^ t 
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T^o %o ^TETT 


It 

lim J \|/q ( 1 ) cot t/2 d t 

i/p 

^ 'Sl^^TR f^URR ^ I 

3 . WP 12 F 

■arpt f5p=#i%?r JFlftfcRrait — 

1. 


X sin kt 

k=l 

vjqqf^ : 5P fM^r 

n n 

Y, COS kt + iY, sill k t 


_ cos t/2 - cos ( n + 1/2 ) t 
2 sin t/2 


^ ( cos ^’ / + sin A: O = Z ^ ^ 




/-^ 

H-* 

1 

'w' 

II 

1 

( e~“ ^ ) 


,-[g///2_gi(n + |)t] 


- 2 / sin //2 2 sin t/2 


i { cos - cos ( n + *” ) r } - / { sin ( w + ^ ) I - sin ~ } 
2 sin f/2 

M ^ ^ HfR^r ^ ^ PITH ^ 1 1 

2. Sl^ftsFT : 


0<;< l/p^ 


i 

)k = C 

s o<f<-< 7 , ^ 

P A: 


it 


1 - cos 1: f 
tan t/2 


= 0 [peP],^-^p-^'>= 
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I 

* = 0 


1. 

1 - cos ^ i 

_y i. 

2 sin^‘^ t/1 cos 

-t! 

tanf/2 

^ k ' 

Jfe = 0 ^ * 

sinf/2 


< -; , sR^rffe Sin t/w > t/n 

" t t/it 

*=o • 

= i fr = i f^O(k)^kt < 1 


i = 0 


= 0 


p I 






= 0 [peP] 




— > oo 


3 I ^ -<I<5<1 ^ 


y P^ 

1=0 


COS kt 


= 0 ( £?^// /? — > oo 


: -<i<8 ^ gr 
p 

y ^ 
1=0 

4. g^ 1 ^ 


COS kt 


t 


< -Y 0 

t hk\ 




,^-^p 


-4 oo 


yAPicf,i 1 cBT gr M (i.2) % n f 'arfflrai #t 5„ git 

f^FT % Snj ogrii f^igT 'gM % — 


" 1 f 

Sn = l = - J ¥o(0 


k=\ 


Z sin^'/ 

Jk=l 


dt 


1 

71 


t: 

J ¥o(0 

n 


r . 1 , , 

cos - - cos ( n + - ) 1 

2 sin i/2 


dt 


- n 


J YoO) 

0 


cos ~ ( 1 - cos n 7 ) 

- + sin n r 


sin t/2 


dt 
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1^0 %o ^|51T q»To 4to WT 


1 

2it 


n. iL 

J Vo(Ocoti/irff - ^ J Vo(i) + 


tanr/2 


5Ff!T ^) 


31^ fJT 8>0^ ^ ^ f ^ ^ cr«lT ^ 'qfej^W (2.5) 

r < 8% #? cf^ ?*r f- 

JC 

^ J ¥o(0 cot^dt 


l/p 


1/p , . 8 

1 f ,^,(l-cosnl)j. 1 f ..N cos nt ,. „ , , , 

- 2 ^J ''«<'> J ’''>«) 

0 V / l/p 

( 8, re) ^ ^|cf)^ SJR ^ oram ^ n-^oo (ftiTR4^ 

Sf^R ^) 

l/p , 


tan 1/2 


V<-jLJv„(O^rf/ + 0(l) 

J l/p 


'3m^, 


•5 = ^ I WoU)cot^dt, 

l/p 

RT^r qr (4.1) % ^ urn ^— 


y 

.'To*--! 


s* - ^ I VoCOcot^rfi 

t/p 

l/p 

2 JiVo(Oi 

0 

a 

+ ^ J l¥o(OI 


jfc! 


1 ~ cos k t ^ 
Ian t/2 


dt 


l/p 


E ^ 

Z* ? 

t = 0 ^ * 


cosit f 




rfr4- 0 


&r.O ^ * 


( 4 .!) 


ip.K-ip,+0(ef),.n=rt 


(4.2) 


2 CRT (2.5) ^ HTgp- ^ 
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F. = 


1/p 

J l¥o(OI 


I 


I 


\ - cos kt 
tan t/1 


dt 


i/p 

= J i¥o(OIO ipeP)dl 

® I/p 

= 0 (peP)j \\Vo(n\dt 
8 

= O(peP) 0 (1/p) 

= (9(^) ^-^p->oo 


5^: 3 crar qfebWHT (2.5) % 

6 


^2 = J l¥o(01 

1/p 


k = 0 


£ 

k\ 


cos k t 


t 


dt 


= J I Vo ( O I 0 


1/p 


/ 


dt 


f I ¥o ( 0 1 

= 0 J di 

1/p 

>0(0 


= 0 (eP) 


= 0 ieP) 


= 0 (eP) 


'i'o(0 


t 


dt 


-ll/p 


0 ( 1 ) + } 0 


i/p 


1 


t log l/l 


dt 


O(l) + o|-loglogy 


l/p 


0 (e^’) [!-(-( log log p- log log 1/5)] 


(4.3) 


= 0(e^log log p ) -^p -+ oo P > 1/8 


(4.4) 
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t^o %o ^>To ito 


if ( 4.2 ), ( 4.3 ) ( 4.4 ) JRt KfH ^ ^ |q ^ m ^ ^JTRTT I 


i 


£L 

k\ 


% 



Up 


¥o(0 
tan t/1 


dt 


= 0 (e P loglogp) , oo 


(4.5) 


fH cR5 JTiR' 1 c}5t M 1 1 ^ W ^I?TcTT I % qRcbc^H I (2.5) 

M (1.2) ct5f qsr?! 5BT -aiT^^n^ ^ ^ l 

5. SFk 2 ^ gqq1% 

5Ft^ 1 =f5t ^ ^ 'anmr ^ ^ '^R^< Mf % n ^ ^anf^FB ?frT 5„ cFt 

IFfjR R o!T^ cfR ^Ffit I, ^ 5[^ «f)T ¥^51211^1 ^ 


K 

^n-J^ J ¥o(0 cot ^dt 


l/p 


1/p 


= ^ j¥o(0 


1 - cos n 1 


tan t/2 


dt-~ Ko(0— ^^^ + 0(1) 


i/p 


tan t/2 


,1/p „ . 2 " 

= 2^ S ^o(n dt- ^ J t|/o(/) ^^dt + 0(l) 


i/p 


(5.1) 


V|/(o|tan^ - y| ^H|cb^i4)<J (L) | (l/p.Tt) ^ 
( 5.1 ) ^ «3TrsiK iTT M 


£ 


t = o 


k\ 


i\> 

^k- i ^o{t)cot^dt 


1/p 


= I 


*=0 


£ 

kl 


i/„ • 2 

. sin^ — fc 


0 


1 " -i- 

fr J ivo(oi 

*=o 0 


i/p 

sin^ ( k t/2) 


+ 0 s 


tan t/2 


dt 
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jyvo^n^dt 

Up 


+ 0{eP) 


= - [/i + Z,] + 0(eP),iTFr 
% 


iRcb^Hi ( 2.7 ) CRT ^ qr 

/i = lfTJ ivo(0i 
*=o 0 


sin^ (kt/ 2 ) 
tan 1/2 


dl 


^ ifr 1 ''l'o(OI 0(k)dt 

k = 0 ^ * Q 

” nk-y 7 

= 0 (;i) 1 \wo(n^dt 

i=i '.*■ 0 


(5.2) 






O(i/p)=o X 




-1 


= , (^-1)! 


= 0 ( gP -> oo 


(5.3) 


§gr3f Greftqq q^ qqqw ^ ^ qRq^^ ( 2.7 ) qq ^3q^ qr 


1 - Y ^ 

h - L ^. , 

i = o ^ • 


f¥o(0 , ^ 

I cosktdt 

■' / 

Up 


Up 


¥o(0 


y ‘I cos if I ill 


j 

i/p 


¥o(0 


dt I |X ^ 


l/;j 


0(1) I|o(i)i ^1' dt 


Up 


^0 1 
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qifo %o ?T«IT tfto ^fgFT 


0(1) J 0{el’}'^dt 

i/p 


1/2 


0(l)O(e^P) (K - 


1/2 


= 0(eP),^-^p-4oo 

31^ ^ (5.2), (5.3) W (5.4) % SRT f^tbcldl I 


.kl 


^*~2n ^ \i>o(t) cot^dt 


\/p 


= 0(eP),^-^p ^ oo 

??T ^ WRT ^ ^ 1 1 

1. fl#, IT^O ^ to : Comptes Rendus 1913, 156, 1307-1309 

2. 51#, #o tr^o ^rar to io : Fund. Math 1935, 25 162-189. 

3. m, #o to : Proc. Japan Acad. 1966, 42, 243-246. 

4. W, to to : t-q^o to tf%^, WIT 1968 

5. ^o to : The Theory of Functions, anwt# 1961. 


(5.4) 
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wn?r 

5itr6i^^rfincr^^l% giflci 
^siT f® ^ sn^? w-%sfiraH, sblPi^H, 

-snf^ 5fr 'qFt ^ I # ^ ^ 75^ T7 ’pr ^ suf^ 

5[^ m ^ f I ^PT t, ’M SRT ^3?jPFr t ^ 

^«iT gw ^ fo irwr ^ 1 1 sjipt % inn^ 

^ i^r pp ?itoi^ w it«it ^ En^-ait g5] 

grf^f^ %if SRT ^sm ^ w ^ % gw i 


Abstract 

Soilpollution through domestic sewage. By S.G. Misra and 
Dinesh Mani, Sheila Dhar Institute of Soil Science, University of 
Allahabad, Allahabad. 

It has now been observed that besides nitrogen and posphorus 
some heavy metals viz. Cd. Cr, Pb, Zn etc. are invariably present in 
domestic sewage which go on accumulating in soil and are responsible 
for the thetallic pollution of soil. 

Tliese heavy metals affect adversely botli growtli and yield of 
plants when grown on polluted soil. The present study was undertaken 
witli a view to study the harmful effects of some of tlie heavy metals. 
Measures for mitigating die accumulation and uptake of such heavy 
metals were also worked out. 
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Pr«r cWT 


^ ^irf^ % fW 0!^ ^ ^ f WRT WRT ’^T 

3rrwtB ^ % ^3P^^t ^ ^ f l ^ ^ crrfig- 

t ^ ^ ^ ^ m cR^ % ’T?^ ?if w i^ w 

^ ^ ^§17^ ^ ^ M I ^rfl^ ^ qr sn^tfcp 

qto7 ^ ¥r27-war fs f^M f^r^ ^ ft?Rft 75?it f srfct^ 

jmi^ f^r^ w M‘ ^ ^ wr 1 1 ^ ’qrft en^'Sit ^ Cd , Cr, Pb, Cu, zn ^^sq wr 
% OTf^d T§# t fT^ % Cd^ WK sziH ^ ^,1 1 ^ 

^ q[^ firsM i^enf ^ qnr qgt ^er^rt ^sr RTcft 

I wqRTR ftsrrl qRt ^ ^ ^fn^RR % Tsri^csftcRaT qr qi%^ -srr q? 

^eqraq I Mptf ^ % oTRT-qRT % sfrf^ % f^kcr ^ c^r 

^arq ^ I ^ ^ I cnficr ^ Fe, Mn, Cu ^«IT Cd qgt <3te qRTT 

^ % JBROT f^r?^ crm M ^ ?q sn^^ ^ arf^ w qi^ ^ ^ % qpft 

% ^ ^ ^ qrar w ! fr t^iM cn^# ^ % ^sfWr mm 

^iM ^ % I qw ^rrnrar qq qrfl^ a?wr % jnik srt M qj^qr #q 

aifiraj Tjqrq qr<r ^rit ^feqnft q^‘ w qrr ^frascrr arafl^ m ^ ^ ^ert I fe 

^ifer w-qRT (#^) cRiT 'STqpTOT (q^) ^ ^nnw^: ^sqRik % ^ Ijsf^Fr (Cd), 

j^ffeqR (Cr), i (Pb) ^ feeF(Zn) M f^T^ mft ^ ^ ^ M 1 1 f'*' 

'3(cFM % 3i^qEBi^q 5rqk % ^ % Tam tiFif ^ fe?>siaR qiM ^ feM ^ 

^ qr^ ^ a5t q^ qf^ q^ I 3FT ^rsqqq % aSt qiM ^ spt qrffeaf ^ 
g?FTT if, %5feqFr qq arfeER ^ ^ qrwTRRT oJiTfj q5t RT ^ 1 1 tt^ ORPM 
qq#fe q^4 mf qfeq cf# aq <3 rsi I fe^ fiiM qrff ^i^'ait ^3q1Mr 
^ ERR^ ^qfe fri^TOER q^RT % qra^ ^ M qqfetRT gtR ert srM aiRr^aEp i^ 

I I qq#RR qqRf wrIrt ^ ^ 3 ^ q5t OTfMr ^ f^iM qi^t sn^aft eft aRr^ferq 
’M ^ qPT ^ I qqffe qjfeJicF q^ef qit)- qqgait % WET eIH^ qqRRl*! ^ 

aqrar 1 1 

^Rirfe aifer q^-qM ^ qrtt sn^ail Ei5t qRtr aftotPiar arfer q^r-qM Ei5j- pqr 
^ qqqit qsq M %, fer ^ iq% qqjffer ^ ci5t q^ % errot ^nR^rr ^ qEB^ 
li 


qf^ qifer q^-qM e^ aifeqfera- ^ % qqfe feqr qnq ^ qiqR m % qpJt 

qiA ciT# qrtf qi^ qqr Cd, Cu, mo, ni, zn 5 riiR, q^^ qq^ir e[r ^icf5^ f 1 noi 

qit ^ m\ aTa^fffer #rt ^ 3 qEi 5 t viqmq4) feqT>3ft aft qqrfer aR ^er^ f 'fNf 

^ ERtf^^ ^ T^ ^ ^ ^ f ^ jgisqf ^ ^ 

feNr M ^ errot qq- 1 1 ?Rf qqr % 'SJjqR 4-8 ^-rrEfo qR qj^ 

^ait ^ ■<?jT4P)cb qaraf % srt qift qi^aif sfit aq^Rerar q?4t I qR^ qR cr i 4P i 4, trt4 
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^ m iraW ^iiTcTT I ^ wmssm ^iscit li M srt lisPm 

(Cd) ?RT ^3^;^ ^ ^ w SRT snnf^ ^ I 

^ i5f)I^f^4) w«f ^l5t W ^#cF ^ rji %5fJrqTT (Cd) ^ ^ SRf ^ ^ 

^m\ % I *'*’ 


cnf^ ^ ^ fcinR % 

^ ^ wnf^ % ^ % t=rf^ wpff % M ^ I ?H ^ 'STTflie 

# T5dT 1 1 w ^ 'TT ctlfld’ W^-1 ^ ^ 

^ 1 1 wf^ ^ ^ #T w«5t hRuiih 2 ^f 

^ 1 1 ^r f^§'#5pir ^iRrarwr ^if% fcif^ srt ^ ^ i 

W^l^sJTWJft 2^ I 

1 


sftriw? ir\ww "IjPf ’R '3'ra*T 
^ll^d *Rr*^5f % ^flfifiHRinrf^PB yPPf 


#lTrfo (pH) 


7.1-7.6 

fq^d, ditrl^bdl (EC d Sm *) 

840 - 1920 

f?r ^ w4 ( Rro mo / #o) 

188 - 220 , 

. mstw 

(”) 

180-220 

mttor 

(”) 

130-240 

<Wl<l5^ 

(”) 

15.0 - 32.0 


(”) 

2.25 - 6.75 


(”) 

0.02 - 0.75 


(”) 

0.05-1.4 


(”) 

4.60-12.0 


i^rft ^ng’Sit ^ fef^’spir % 1%^ ^^IRitb trasn^k t^'t*i'+)l<ii4lc< (pye unic/^ sp 

2900 coupled witb SP-9 computer) ^ WRT # ^ I 

cflflcr ^ ’Titt SfTJ’Sit ^njTt ^ 
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/ 

T9TcniTW cWT r?45fT 

/ 

ft'snJT SRT %JTr w l cnfl^ crsn: ^ en^'aft ci5t ^iFScfr 

^rfMpr 3 ^ ^ f I 

2 


«ft5n*R iw>i i ?; i^ »Rnf m g»»?iar »r-^ ^ 

f5r 55FRft?T ehr *Rni ^ds) ^ ^ (bod) w m 


tft-tTrTo 


/ 



BODc 200° C 
(firo w #o) 


7.1 


/ 

i 

270.80 


106.20 


12 



432.40 


96.00 


1.6 



388.20 


120.00 


12 



376.30 


98.40 


7.5 



392.40 


115.70 


7.3 


; 

188.20 


98.60 


7-1 


/' 

320.60 


150.40 


7.3 



196.20 


103.10 


7.1 

i 

1 

395.80 


116.00 


\12 


1 

; 

i 

402.30 


115.20 


\ Tfiezr 7.2 

1 

336.32 


111.99 


'' 1 



3 





#anR qspt m mmi ^ brbt 





^ «IT5'3it (^o 

^nfo 



Cd 

Cr 

Pb 

Zn 

Fe 

Mn 

1. 

0.60 

0.28 

5.00 

10.00 

12.00 

10.60 

2. 

0.85 

0.70 

8.00 

8.00 

11.50 

13.60 

3. 

0.26 

0.55 

2.60 

9.50 

10.80 

12.80 

4. 

0.45 

0.60 

0.70 

5.80 

8.00 

11.30 

mm 

0.54 

0.58 

3.52 

8.32 

10.52 

12.12 
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^ sft ^ % to 

^ ^ ’nt qT^ait ^ '3Tf^r^ #jf sro 5^ ^ ^ ^ 

fell ^ cbl4P|cb W«f W >i;i^itii W^^ % ?TW SRfPT ^ ?J)T ^9^ 1^ I ^ 
^ TIK t ^ ^ ^ *1^ ^ 'l)!^ % i+jIWjIW ^ I 

?in^ 4 


filPnr nRi ’^iws ^ 


gwr 

tiRT^nr 

f^53T/4to 

4|KflH/ 4to2 

1. (FYM + MRP = 0) EB#W 

0.300 

60 

2. FYM (0) + MRP (125 f^oUTo/|o) 

0.900 

140 

3. FYM (0) + MRP (150 ” ” ) 

0.900 

140 

4. FYM (0) + MRP (175 ” ” ) 

1.000 

160 

5. FYM ( 15 c?T^o) + MRP (0) 

1.200 

180 

6. FYM (15 ” ”) + MRP (125 feo Ujo/ |o) 

1.200 

180 

7. FYM (15 ” ”) + MRP (150 ” ” ) 

1.300 

180 

8. FYM (15 ” ”) + MRP(175 ” ”) 

1.100 

160 

9. FYM (20 Z^/|o) + MRP (0) 

1.000 

160 

10. FYM ( 20 ” ”)+ MRP (125 f^o/|o) 

1.000 

160 

11. FYM (20 ” ”) + MRP (150 ” ”) 

1.500 

200 

12.FYM (20 ” ”) + MRP (175 ” ”) 

1.300 

180 

13. FYM (25 + MRP (0) 

2.000 

240 

14. FYM (25 ” ” ) + MRP (125 felTo/ |o) 

2.200 

240 

15. FYM (25 ” ” ) + MRP (150) 

2.800 

260 

16. FYM (25 ” ”) + MRP(175 ” ”) 

2.800 

260 


JTsfPT % 48 c) 441 41 % ^iTM 4i <4l|Ri4) % 1 x 1 sRFR 

OTETR f^^l 5^^44^El5t^ (FYM) ^ EIR l^lf^ (0. 15. 20. 25 
1 # |e^) ^ETT ^ (MRP) ^ 4t ^ (Q. 125. 150, 175 

srf^ ) 51# ^ tf^ 4i ^ P2O5 # w 19.4% # m 


f^icPTtw m f^?T 


26 . 

^ ^ ^?T ^ *11=11^ sOT^: 1-5, 0.5, 0.25 

WZIT 0.5% € I . ^ ’TMcfJ ^ ^ ^ OTM W I 5=11^ 20 

1^ I# |cf^ c!?)' ^ % c(5t Tit I =n1l^ % WI-WT ^ ^ 

TT# I ^ cRf ^ 8 ^ ^ I ePm 60 ct5t cfjSit ^ ^ I 

TjiR FTFtt 4 ^ Tjtr f I 

M ^ TffM ^ wTtl^ ttw f^r^rrr srt 

i^izBisf ^ iT^ffiicF qsjTT^frr ^ f^rM TTlt mg<^ tpit 

ITRT ?l5t TFJt I ^TR^ 5 3if^ f 1 

WIT’ft 5 

qi5R> ^ ^ «ngait ^ wFm 

’fnft Eng'S}! ^ wm (’fto ^o iinro) 



Cd 

Cr 

Pb 

Zn 

l.(FYM + MRP = 0)^fF^ 

3.50 

12.0 

10.0 

10.2 

2. FYM (0) + MRP (125 feClT/ %o) 

3.20 

10.9 

9.6 

12.2 

3.FyM(0) + MRP(150 ” ”) 

4.40 

11.2 

9.8 

12.0 

4. FYM (0) + MRP(175 ” ”) 

4.80 

11.5 

9.2 

11.5 

5. FYM (15 Ztt/ %o) MRP (0) 

3.15 

11.4 

9.4 

13.9 
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10.5 

8.5 
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10.9 
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9.2 
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8.2 
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10.8 

9.5 
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15. FYM (25 ” ”) + MRP (150 ” ) 

3.00 

10.2 
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15.9 

16. FYM (25 ” ” ) + MRP (175 ” ” ) 

2.80 

9.5 

8.0 
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^fjiwr aifecF 1 1 ^15^ % oijwt ■aif^iwr ^ kw (^kg5i#r 
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aiwHt cnflrr ^ ottfi = 1 ^ w 8.00 % 12.00 knr/ Tfro cRi wk wJt l 

FAO Tr«IT NaL Acad, of Sciences % 'Sfl^WT R5T ^ 3TFF3T ^ 'Srf^racFT ■31^ 
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OTjkr TTF5W 0.2 tkiT/ ^o 1 1 

ITT TOT §1kTSTT ^ RT fW % M II3TP iTTT-^ ^TekkRTO fr^# 
T3?i^ grr TT^BcTT 1 1 ^Rf: 3% kkr 3WT % w? ^ ^3 wW Riw ^nflq I 


TTirkt 4 ^ 3Tf^ 3R3T mRuTRI* TO«^ 
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Abstract 

Criterion for ( So ) ( C , 1 ) summability of Fourier series. 
By S. K. Bhatt and R D. Kathal, Government College, Siabdol 
(M. R) 

The object of the paper is to establish (Sp)(C,l) 
summability of Fourier Series under sufficient wide afid single 
condition. 
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Abstract 

Fractional integral involving Horn function of two variables. 
By S,S, Srivastava, Department of Mathematics, Government college 
Jaisingh Nagar, Shahdol (M.P.) and B. M. L. Srivastava, Department 
of Mathematics, Government Model Science College, Rewa (M.R). 

The aim of the paper is to obtain some partial integrals 
involving Horn function of two variables. 
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[JHH-i^TcMT 7 , 1996 ] 


?¥ IPl^ 'SnFRPT J|Rl*1l't W ^ '3®Tr 4lcH % 

i-wr w ^ wiFT M ^ m feir 1 1 


Abstract 

Application of the general class of polynomials and 
multivariable /-function in heat conduction in non-homonogeneous 
moving bar. By S,N, Vishwakarma and Y. N. Prasad, Department of 
Mathematics, Institute of Technology, Banaras Hindu University, 
Varanasi (U.R)* 

In the present paper, we have considered the application of 
multivariable I-function and the general class of polynomials in solving 
a partial differential equation related to the problem of heat conduction 
in non-homogeneous moving bar. 


1. IR?fRFir 

^ ^ (Heat Conduction) % ^ ^ 

tiTR I c! 5 t HFTPI M czicip- ^1 
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t^o i:r;To icr^cRjiff qi^o tr^o 5WK 


^ ^ cfFT fcRRW 'TT 1=f5^ I ^ '3T^ (X'-ST^fT) ^ fell ^ 

x= -1 % ^ jc = 1 #^T3i! % 4t€r 1 1 


Y 








-1 



1 




^ ^ i ^'^'iiT crsiT#n'^^%?;^^^ti ft’t? wrt sR't f vt' 
'3i^pR«T=j5l€t^' ?l5iw I, X, C cr«lT p 3FT5T: Bif ^ ^M=hal, f=[f^ B®7T W 
1 1 M ^ t ^ WT^TR i5f ^ M ^ X ^ ^ ^ H ^ ^ 

ft, ^ V (X. 0 SRT ^ ^ ^ '3lcRj^ ^nflcRT^ ^ cr«TT !3?fJR 1 1, p. 148| % 

<313RT i%R SRT RTcH 1 1 


K a^v av 8v 

pC ax^ <^x dt 


( 1 . 1 ) 


■SR FT ^ ^(RRH s? ^ fcRnr m ^(ci<=b<ii ( Xg ( 1 -x"^ ) #?: '?r#T 

k[a-^) + (.a + ^)x]%^ k = k/pC,Re(,a)>- l ,R&(^)>-l,ka,a,^ ^sm f I 
^ <3TclW (1.1) wftcT ^ ^JtKTT % (1.2) ^ I 

rv -y . 

^ ?5r 


^ <3(cIW (1.2) W W 


V=X(x)T(t) 

T|H ^ ^ (1.2) dR-'frd ^ I (1.3) ^ i 


_l_^^i 
kT dt X 


d^X 


dX 


(l-x 2 )^+{(P-a)-(a+p + 2 )x)^ 


(1.3) 


(iJ^)cb<u| (1.3) % 5[^ q-q c^ ^fcR - n(/i + a+P+l)%|E^ ^ ^ 

PtRl^fecI y*flcb<ui m ^ 1 1 



. . . 
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(l-jc2)^+{(p-a)-(a+|i + 2)j:} 


X •^ + n(n + a + p+ 1 )X=0 (1-'^) 




— + ifen (n + a+ p + 1 ) r=0 


(1.5) 


(1.4) cIt) ^ % '3ra‘: 5^451 5^ Pl*^4q^ %- 

Z=p^«-P>(x), (1-6) 

(1.5) sfiT 5f5f)R I- 

r=A„exp [-1:/! (7i + a + P+ 1 )/ ] (1-7) 

<m: (1.2) ^ Wm ^ W 5[^ t- 

V(A:,^) = IA„exp{-^•n(n + a + p+l)^) 4“’^^^^) (1-8) 

n = 0 

^31^ A^, n = 0 , 1,2,..; '3PR 1 1 

mkI^ m (y(x,0)=fix)%\ 

^4lch<o | (1.8) ^ ^(l-Jc)“(l+x)‘'p'“'^’(Jc) % ^ 4^, j: = -1 % 

+1 % Jjai cR^ ^«IT ^ Rh(^Rs14 mR'JIH [2,p.284] 4?! °4=l^d ^ 


1 2 
j(l-x)“ (l + x)P [p^“’^Ujc)] dx 
- 1 


■ _ 2“'^P + ^r(a + /i+l)r(3 + n + l) 

n!((x+p + 2n+l )r(a + (i + n+ l) 

Re ( a ) > - 1 , Re(p) > - 1, 

n!(a+3+2n+l)r(a+P+n+l) 

^> 1 = 2 «+P+ir(a + n+l)r(p + /t+l) 



50 1^0 f^e|cfe*<f cf*1T ell^O IT^O yyw 

1 

X j ( 1 -j:)“( 1 +jc)P (jc)/(jc)dx (1.10) 

-1 

nm ^ 1 1 '3T?r: ^ qr f^rcRor c|^ 

" n!(a-Hp + 2n+l)r(a + 3 + «+l) 

^ \ = 0 2“+P-*-*r(a + n+l)r(P + n+l) 

X exp {-^n(/i + a+ P+ l)t} 

1 

J ( l - x )“( H - x ) P />(“' P )(; t )/( j :) rfx , ( 1 . 11 ) 

- 1 

Re(a)>-l#rRe(P)>-lSRr felT ^3TKTT ll 




FT f(x) SRT ^R'Hif^cl ^ TIFF? -sHt 5” [j:], ^ 

1-wT cjTT vffr % Rft^ I — 


/( j: ) = S'/;. [^ ( 1 - j: )^ 1 + X )*' ] / [^, ( 1 - jc )^^. ( 1 + jc )^^'. 

[^,(l-x)^‘.(l+x)F;], (1.12) 

^/[x, ,...xj I-W^ I, cJlT^pFTO^FFRl’f I TT%fR^ (1.11) ^ (1.2) ^ 

f(x) cCT TTR ^13% FT (TSTT 1-F^ ^ ^ cT«IT ^HReh 

^ [2,p.284], % ^tRfft 


3^2(-/i, a+ P + n + 1 , p + 1 ,a + 1 , p + a + 2 ; 1 ), (1.13) 

Re ( p ) > - 1, Re ( o ) > - 1 c^t TieWdl % FR FT TfSTT aRT ^ FF FFTT 

F^ ^ftR 1 -ti5?R % 51FT5T ^ FT^ FT (1.2) FT TTTFR FIH FT^ I ^ 
FT FFTT %- 



'3r?RFT nfcPTR 0^ ^ ^3W . . . 
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''(-fl),,, Ti 

V(x,t) = ria+l)'Z I I — 


n = 0 N=0 Ti = 0 


n ! 


(-l)^(«!)-(a + B + 2?i + n 2 ^<^'*'^'>r(a+B + n + Af+ 1 ) 
r(a + n+l)r(p + n+l) A/!r(n-Af+l)r(a + A^+l) 

X exp { -A:/! (n + a+P + 1 )/ ) /^“’P^(jc) 


0, : . . . : 0, + 2 : (w ", 

^ Py ,2 : • • . + 2, <?,+ I : [p 9 1; . . . ; |p<^ 


■Qr 


- p - /( 'ti; \x'i , . . . , nV j a,j ; a',^- , . . . af*) ^ a'^ , a) 'J 

-a- P-W-Ti (/; + /;') -Pi + p',, . . . p,+ \i\ j; f^b'j , p'^ ^ 






‘'j ’^j 
^91^ )/i, I 


'1.9* 




Re(a) > - I, Rc(p) > - 1, Re| 

r r ^ 

Re 

I ■ 

i := 1 


a + X P; a,- + I 

i - 1 


> 0, 






P + X a, + 1 > 0, \argii,i)<-Ui k, U-, > 0, i = 1,2, ...,r; 

i.i J 

a, = min Re ( bP/^P )i=l,2,..., m<j\ j=l,2,...r-. 


Ui = I a» - I aP + I PW - X pt 


O') 



r 

fi 

>1 



r 

p \ 

r 

+ 


I 

4 '? 

+ . 


s 

a(J> - X a<}> 


/= 1 

/ = + 1 




/= 1 

i = n^+ 1 


1 





V 

J 


(1.14) 


(1.15) 
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tjHo T^o fcr?wit cr«ir qq-o srenr 


- IP^/^+---+XP^i 


(1.16) 


n2 = n3 = . . . n^ = 0 




^ lira# % SRI i-wr # M ^ WR G- 

WI, ’751^ % H-WI, W^RT ^ H-q5^ '311^^ ^ ^ I ^2IT 5;". [;c] 

# ^ wi%r tor ^n wsm I oici: (i.i4) oiraRr 

! 3 f% cf 5 T %l 


?m 1 


FT (1.14) ^ 


wij = 1 , A(. , tl : 


^1 + “l I 1 
h (ai + Or, 


5^1 [^(1-Jc)* (1 +jc)*']l^®i> [^( 1-x)'‘(1+x)*'] 
■Rif # (1.2) ^Fl RTRFT FT W ^1^ 




V(x,t) = r(a+\) I S I ‘ ' 

n = 0 N = Q Ti = 0 ^1 • 


(^y^nirCa-f |3-f2n-f 1) 
r(a+n+l)r(p+n+l) 

jfH f - ! - ) L( g + P + " + ^ + ^ ) exp{-Jkn{rt + a + B+l)} P<®'P>n (jc) 
A^!r(rt-/V+l)r(a + AT+l) A:n(,rt + a + p+iH (JC) 


,0.n,; ...:0.n + 2: (m', «'):..;( 

/ z r 

P 2 'i 2 --Pr-^ 2 .q^* 2 .q^*\:lp'.q’]-....llp^‘'\<,^'''*] 


( 02 j-,(hj , 0-2 j")i^p^: ...:{- a~N-hT\;\iy,...[i^), 

( ^2j ■> P 2 / ' P 2 / ' )l , : • ■ ■• ( ^rj ,B^J ^0 ), ^ 



Sf 3®TT . . . 


53 




raj'’),aj'‘0 (r) 


V A*p 




ft) (1.14) ^ ft^ TI^r ^3^ 5ift^ ^ I 

m n 

(1.14) if m, = l,Af,^ = (a, + l|-l)^ FTRT f (x) ftt fq ^ ^ 

^ ^ ftft^ ^ I aiJift; 

fix) = Y(^ [-p,{^(l-x)'‘(l-x)'‘'},a,.pi)]/ [^^(l-x)^‘l(l+J:)^‘.'..., 


^^ ( 1 - X )^ ( 1 + X )^^r' ], #1(1.2) ci)T^TRFT?^ftR^ I 


(k] 

/j + CXi + T| — 2^ 

hJ 

2 

V / 


oo n t 

V(x,r) = r(a+1) I I I 

n = 0 Af = 0 Tj = 0 


( ' (£)’^ (n!)‘-(a + P + 2n+l) 

( 1) n-(i;) r(a+/i + i)r(p+n+i) 

2ii(A+/»')r(a+p + n + N+ 1 ) 

^ N[(rin-N+l)ria + N+\) 

X exp {-l.'n(n + a+p+l)i ) (x) I^[ x] (1.18) 

ft) (1.14) ^ ftff ^ jrfcR^ ^ /' [ X ] c# ^ ^ I 





54 


T^o ?T«iT 


? 3 IT ni 

(1.14)^ m, = 2,Af,^ = (-l)^‘^ [^(l-j:)''(l+jcf] < 3 \^ 

{^( 1-j:)'’( 1 +JC)*' [l/2V^(l-Jc)'‘(l+x)'' ] '7T (1.2) ^ ^ 

Rh^cI^ % 


V'(A',i) = r(®+OX X X r\ ^ —2 n)^ 

(n!)2(a+B + 2n + l) + • r( a+ B + n + //+ 1 ) 

r(a + n+l)r(p + n + l) (n!r(n-A^+l)r(a + A(+l) 

X exp {-A:rt(n + a+ P+ l)0 

(X) /2[x] 

6 ( 91 ^ % ( 1 . 14 ) ^ ^ ^ cTSTT /^ [ x ] ^ ^ ^ ^ 9 TT I ^ 1 1 

?9iir rv 

(1.12) ^ 

r = 4 , P 3 = ^3 = n 3 = 0 , a ' 4 ^- = a" 4 ^- = 0 , (y = 1 , . . . , 774 ) 

B^j' = B'\j = 0,U=U2,...,q^) 

TIsR ^ ^ ^ cfMT ^ ^ ^ ^ ll-Wif % ^ ^ I 

l,C, = 0,A, ,= l,Si[^<[x] ->1,W. W ^9TT ^ 

i ^2 j ’ ®2 j ’ ^2 j , Pi ' ^ ^ 1 . p ’ 

(^2j’ ^2 j > P 2 " ) 1 , ’ P/ , « ’ 


m, 


f{x) = H 


^0 : ( m' , n' ) ; ( m". n " ) 


%' ’ ?" ki ( 1 - jc )^> ( 1 + ^ f ■' . ^2 ( 1 - ‘ ^ 1 



^ifcRR ^ gw . . . 




<«4;;a^}^)i.p/.(flj3>.aj3)), ^(3) 

(^4y;Pi}^)i.<,^: (i>j^>,Pj3))i,^(3) 


(aj^),aj4))j^^(4) 

(^i‘‘^Pj"^)i,,(4) 


43(l-x)^4(l+x)^^' ^ 4(1 -Xf4 (l‘+x)^‘4' 


^TT cBT wnr fcrar^T % sirr ^ I- 
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V(x 0 = r(a+l) yy (~iy^ («!)^(a + 3 + 2n+l)r( a + 3 + A^+^+ 1 ) 

„=w=or{a+n+ 1) r(p + n+l)iV!r(n-A^+l)r(a + A^+l) 


exp {-/:n(/i + + +l)f}f<“-P)(jc) 

jO , nj: 0 , + 2 :( m' , n' );...;( nf ^ \ ^ ^ ) 

P2,,2;/>4 + 2,»^ + l:(p'.,');...;lp(‘'),,(‘')j 


(a2j;a2j ,cp')i p^:(-a-N,\Li,...,pi^) 

( bzj ; hj . hj" )i . ^2 •( I’^J •- 0 - 0 , p( j ) , P^ j ) ): , 

( - P ; Pl' , . . . , P4' ) , ( 04^- ; 0 , 0 , ) )i : ( fl/ , a/ )i p' ; 

(-a-p-A^-l,Pi + Pi',...,P4 + P4');(/>/.p/)i,<,'; 


...;(aj'‘),aj'‘))i p(4) 
...;(flj4),pj4))j_^(4) 


V2^^l+^4^...^.2^^4 + ^‘'4 

^§1# % (1.14) if ^ Jttel r = 4 ^ M 35: ^ ^1 


(1.20) 


1 . W^fer, t^o cW #0 : Conduction of heat in solids. OH+yihli, 

1947, '?B 127. 

2. tTo : Tables of integral transforms, m II, 1954, 284 (3). 

3. WK, crrfo rpro : tfr-q^oifo wr¥ 1969 

4. Wo : Indian J. Math., 1972, 14, 1-6. 
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TOST 

WFwT y4l45(U| % fM, 1^ Wdrfl^ Wif ^ 3ift % 
1ST ^ j^5qr W t, W«fi?l JIM ^ 1 1 Jl^ ?5r 

JIM# Tit lisir ^ BRT WlftcT 5?r T& JI# T»f3IT 

%l 


Abstract 

On the inversion of convolution integral equations involving 
paral>olic cylinder function as the kernel. By Nitu Joshi, Deportment 
of Mathematics, Govt. Engg. College, Ujjain (M.P.) 

The integral equations with parabolic cylinder functions as the 
kernel have been inverted. The solution embodies the results of Gupta^^^ 
for particular values of Uie parameters. 


1 . IRcTFRI 

jrarr % ^ jifci#TT srt a^if^d % 

ftriMT TTT .% I TM ^ I# Ml ^T#! MT 

^ '3|f^ ^ 3WM 1^ aisPM 31^ SfjtST-Mcff^ 
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^ ^ ^frsPT? ^FIT ^ 'Sift ^ tIMichd y41=h<.uil|’ 

% W 5Rgcr ^ f 1 ^iftJTFlf ^ Sf^ 5RT ST^lfqT W 1 1 

51^ ^frerpT ^fJT 13^ 3fft ^ m ^ PRp" 'finr I 

^ 3iftfcR ^i4I.|jd ft I urg^ ^ ftftiftraOT ft SRT Firftcr ftMnft inftr ^ ^ 

li 

oo 

le\p(~pt)fit)dl = F(p),Rep>Q (1.1) 

0 


ft F(p) -^/(t) ^BT ?B5ft I ^ fft FT (i^bdlWT W ft/(0 == F(p) SRI 'Siftld' 
ftft I 

[2; pp 129, 131, 144, 210] 5171 W ft^T ftftipjf cfjl -aM^TjcfidT^TTR ^ ft 

^sqftrr fti?n ^snftni 


/'•(!)= p"F(p) 

^f(O) =f(0) = =r-'( 0 )=o 


( 1 . 2 ) 


5JfT 


«"“7(0= F(p + a) 


fiat) = 




jfiiu)f2(t-u)du = Fiip) - F^ip) 


(1.3) 

(1.4) 

(1.5) 


/i(t)== Fi(p) 3fh/2(t)=: F2(p) (1.5) 

£>2^(21)*^^== (-2)"Vn+l/2 (p-l/2y (p+l/2)-"-‘/2,Rep>-]/2 


(1.6) 


^2»+i( 20‘'^ == (-2)’'>/n + V2 (p-1/2)-"-^''^ 


, Re p > - 1/2 


(1.7) 



>3# % M ^ 
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Rep>0,Rey>0,ReX>0 (1.8) 

^ £> 2 „( 0 ,i> 2 „^, (O Rl'?l’S< wr ^ , F, (a;y;r) 

wtI I 

(1.3) (1.4) % ^ (1.6) 'Sftr (1.7) cl?! RhI^^K nRsiRfd ^ 'tl=hdl % I 

exp( l/2a/)(2aO^^^= i-2y‘^in+ 1/2) (p-af (1.9) 

exp(l/2ar)£)2„+i(2af)‘/2= i-2)a^^^yn + 3/2 (p-a)"p-"-^^'^ (1.10) 

^45lid 

(I> + a )/(};) = exp (-fly) ^ [exp (av)/(y)] (1.10) 

JI^ I : ^ 

(i) n, P 2p Sprr?TcB ijyifcF t n > P , 2 p 

(ii) /""P"‘(x), ~0< <jc,<« #7, 

(iii) /(0) = 0 ^ k = 0, 1,2, ....(n + 2p) 

X 

le\p[^aix-t)][a{x-t)r^''^D2„l2a{x-t)]^''^g{t)dt=f{x) ( 2 . 1 ) 

0 

t 

g(/) = Aj(/-yy’ + P-*jF,[« + P;n + p;fl(r-y)]- 
0 

[D'‘ + P-^+^/^(D-a)^f(,y)]dy (2.2) 


A = fl" ‘^^ ( - 2)"VVn + 1/2 Vrt + p 


(2.3) 
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J{t)= F(p)^ g(t) = G(p) 


TpftcjOT (2.1) m ?iMrer ^ ^ (i.s) % ^ (i.9) ^ w 

UTH W ^ 3=T: 5!T=lf^ ^ ^ 


G(p)=A 


Vn + p(p"^P^ (” + p) 
(p-a)"'*'^ 


p« + P-P+l/2(p-fl)PF(p) 


(2.4) 


-SRI ^ (2.4) cfJT (1.8) ^ W?r ^ ^TMRT srfctefPR ^ W (2.2) HTH 1 1 


n : 

(i) n , p #( 2 p t ^ n > P, p 

(ii) y»+ 2 p *^3 ( ^ ) 0 < ;c < X| < « ^ RR f '3flR 

(iii) /(0) = 0 ^ k = 0, l,(n + 2p + 2) 

JC 

jexp[^a(jc-I)i£>2n+it2a(JC+l))‘/2^(/)dt=/(Jc) (2.5) 

0 

CBT : 

t 

g(t) = Bj{t-y)r-*-f>-\Fyln + ^-,n + p-,aii-y)]- 

0 

[iyt+p-&+'i/'2'(D-a)^f(y)]dy (2.6) 


(-2)-"a-3/2 
Vn + 3/2 Vn + p 


(2.7) 


grf) ’ft B%r I eft ^ 'SIRirft ft fft^ IftiBT 'JIT ^RJcTT 1 1 

: aftB I Bft^T II ft a=l.p = 0 p = l/2 TT^ft BT (1.10) ftf BftW ft 

SRT FUfftcT Bft?T I BftB n Bit BTH ^ JIT TS^ 1 1 



M ^ ^5^ ... 
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f>d»loi-iirR 

i^fecRT ^o ^o %o ci5t '3?mi^ I fFT ?ffer-’i5r ci5t sicif^ ^ 

%?TTI 


tN.' T 

Hq?T 

1. tsi«i 5 i >^0 ciW ^$fr, ^o %o ; The Mathematics Student 1977, 1, 18-20 

2. h 5<?41, t^o : Tables of Integral Transforms, Vol I, McGraw Hill, Publications, N.Y., 1954. 

3. jar, t^^ro ago «|BraT 1976, 19(1), 51-56 

4. %o ; IndJ. Pure & App. Matli, 1974, 5 (10), 933-35 

5. <gRt<ti, %o #o ; Matliematics Japonicae, 1966, 2 (1) 

6. ter, ; Amer Math. Monthly 1963, 70 (3), 293-97. 
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M qiHT 
4to 

?r«rr 

^iPW IPTO Ijo IJ^O etna'll, %M 

12, 1993] 


MIST 

IT^ JTPT W 3ffl: % M ^ ^ git H-WT % frf5 

M 3nt w«?i y4]'47<«i # 5^ 1 1 SRT #aiiE?ra 

^«IT 5 STtT([ 8 ] pp 33 - 34 ) SRT f^ ^ ^#> 1 PT 451 131 ^<ur itHl 1 1 
3Fr 4?Tt^ ifr t- M f I 


Abstract 

An integral equation of convolution form with the H-F unction 
of one variable as its kernel. By V. C. Nair, Department of 
Matliematics, Regional Engineering College, Calicut (Kerala) and T. 
M. Vasudevan Nambisan, Department of Mathematics, N.A.S. College, 
Kanhangad, Kerala. 

The object of this paper is to solve an integral equation of 
convolution form having the H-funedon of one variable as its kernel. 
It generalizes tlie result given by Srivasiava and Buschinan ([8], pp. 
33-34). A few otlier special cases are also given. 
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?I«IT inro cn^^cFT 

1 . m 113 a; ’#>n*T 

([3], p.408) SRT tp: ^ H-WT t- 


H 


m , n 


X 


(( ^p t )) 

((^.fl,)) 


1 

2 itii 


m 


n 


7 C r(bj-BjS) It r(l -Uj + Aj S ) 

f isi 

J q p 


n r(l-hj + BjS) n riUj-Ajs) 

j=m+l j=n+l 


x'' d s 
(1.1) 


^x = 0, qqj tjtiITOT ci^r fcBT^ W l,p, m^«lTn3qfcfJ f ^ 

0 <m<q, 0 <n<p, ^ ^ ^ f, ^ A ^ B ^llsiTT^ t, ^ a ^ b 

^ f, r(bj-BjS),U=i<- -<m), ^ ^ ’ft %r r(l-a,.+A/), 

(7=1, ....n) % ^ ft ft?r ^ cfRcTT ^a + /«. ft o-«oo cRB cRf 

fMW I fi r(i>.-B.5),(7=l,...m) r(l-a. 

+A^.i), (;=1 n) I ((a,,A^))ftftq’rrp5n^i|J3I3^cf5tcZ^ 

^ I f^raft 


(( tXp , Ap )) ( > .^1 ) » ( ^2 ’ ^2 »(***)»( ^p ’ ^p )* 

^TcRRT ([1], pp.245-346) ft fft^ I % (1.1) ftl ^ ^ ^BT ^FIRBW 'Sri^RUft 

^ t ^ e>o ^ 

I ar^ X I < ^, 

^ = i(Aj)-i(Aj) + iiBj)-j: (Bj) (1.3) 

j- I 7 = n+ 1 J - 1 y = m+ 1 

^ ^ ftt fft^ fftim I ift) (1.1) X ft) ticl) %9ftfftcf) ft) WT ^ ^BRTT 
I ^ 

iiEj)-iiAj)>0,x*0 (1.4) 

)=i y=i 

^rraRT 

oo 

F(s)= j c-*'(/(0^^l.Re(i) >0 (1.5) 

0 

^F(5) = fit) SRT tl 
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([2J, pp. 129-131) 

7ft ^^•^)>/(^^)=/'(0)=...=/"-'>(0) = o w«iT/">(o ^ #r 

^/'■»(0= ^F(S). ■ 

^/i(0 = F,(S) crSTr/,(0= F^is) 

t 

\ f\i^) {^~u)du= F^{s) Fn{s) ( 17 ) 

0 • ^ 

J'" = r(m+l)r"'-', Rc(.v) > 0 ,OT >0 ( 1 . 8 ) 

Hl*i< ([6], p.lO) 


/“l'^l[(i/,]+a,i);c/*]= r(^/) r'-“(i + er*-^), 
^§1# f%Re(5) >0,2>i>>0,Re(l + a)>0 m\ 

f 'J ^ u\ 

\argcs~’’\<n . 

V J 

([8], pp. 18-19) 


H 


1 ,P 

p,q+l 


((^-aj,l)) 
(0,l),((l-bj,Bj))\ 


nTioj) 


y = i 


-rl 


jt r(bj) 

y=i 


( 1 . 9 ) 




( 1 . 10 ) 


//* , 
P.9+ 1 


-X 


((l-.a^-,A^)) 

(0,l),((l-),^.,i?,.)) 


p 


((fly. 4)); 


= I 


7C r(a. + A r) 

-t" 


Jt r ( ft; + fi . r ) 

7=1 


r! 


( 1 . 11 ) 



^ #o ^ to xj^o cfig^ 

([5], p. 104, (4J.11)) 

Jj(«-'(l-x)P-4aJC + i>(l-Jc)]-“-Pr¥. I (("V - Wr )) ■- ■’ 

0 . 
z(ax)f> + 

I > 1 + u. 1 

lf'''[Y(.axf^[bil-x)}'^\l(ax + b(.\-x)] j ((/,^,B^)) 

p.« 

r 

kT (nij + MjU) 

= a-b-^ i ^f- 


dx 


u = 0 


n Tirij + Nju) 

j=i 


^ jJ" ’ ” ^ ^ 

"p+2,9+1 


( 1 — a — wp,X,),(l — (('^p’ ^p)^ 

(( b,, . -B, )) . ( 1 - “ - P " “ P “ “ ° ^ ^ 




I arg vl<'^n0,0>O, Re ( a + X i>j I By ) > 0 > 

Re( P + ^i/J'y I By) >0 , 0= 1 . • • • .«0 . 1 + i Nj-'ZNj-'ZMj>0, 

p,o,X,ii>0ax + b{\-x)^0^^0^x<\,a,b*0 

^ 0 (1.3) ^ 1 1 

^ URT % 

0 

Re ( n ) > 0. 


^ft^reR([81, p.l5) 

] xf' ff'" 


ZJ(P 


((flp. Ap)) 

((i><,.B,))j 


dx = s-^'' 


( 1 . 12 ) 


(1.13) 


(1.14) 



'Sift % W ^ ^ 
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H 


m, n + 1 
p+lq 


ZX' 


(-h, a), ({Ap, Ap)) 


{{h^, 5,)) 


Re(5)>O,o>O,0>O,la/xzl<^07c ^ 

Re (h+l+C!bj\Bj)>0,j = \,...,m 

(17], p. 127, (1^)) 

m 

n,j^h r(bj-Bj(bi, + v)\B^] 


fT" 



((ap.Ap))’ 




= I T 

h=\ v=0 


i2j_ 

n rCl-bj + Bj(bi, + v)\Bh] 

y = m + 1 


(1.15) 


nril-aj.Ajib,.pVB,] 

P V ! Bi, 

n r[aj-Aj{bf, + v)/B^] 

j = n+l 


2. tWI4J5r 

(O)nvolution) 


I 

g(l) = Air(d + r)f^Jit-ur*‘’'-H'-^l 


,1 . « + 1 
?+l 


(l-u) 


(l“0t,l)» (^1» )»...»( ) 

(0,1),(1>2.52) ibg,B^),i-a-br,l) 


nu)du 




( 2 . 1 ) 


f{l) = B X T{-d + r) ^ J(/-u)*-^ + *'-^'"^ V(f-u)[Zy‘g(M)]d«, 


( 2 . 2 ) 


%f%^jncni l^9lf 2>(>>0,Re( l + a)>0,ABr(d) 

Re(/i-a + it-l)>0, Re(a)>0,/«>(0) = 0 0<q<h;q,h^^%{h 

), D = d/dum (2.1) SIFT ^ ^ H-WT % ^ SRI 
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rr«Tr tT»To ciig^cFT 


iqfcRRTf ^ETflcT I ( ^ ^ (1.2) W (1.3) % WRIT % HTH ^ 
^T=fKiT 1 1 ) 




_ “ • Cx 

^^^^~^^r(h-k-a + hr + X-l) 


(2.3) 


Cx = (-l)^(qr^'‘ <Jet 

(^k+l 0 0 ... 0 

q + 2 ^*+1 0 . . . 0 

^Jt+ ‘^t + 2 ,+ 1 • • • • • 

Co = f, (2.4) 

^k 

n 

{-\y T{a + v) nT{\-a- + Av) 

isj 

q p 

nr(,l-bj + BjV) nr(aj-AjV)v\ 
)=2 )=1 

k V CRT litcR cflW I C\>^ 0 


^THT f(t) = (F(s) W g(t)4 G(s) 
(1 .14) cisiT ( 1 . 15) % ura# % f^lte'JT % 


#a- 1 


t/1 , n 


(£Z|,Aj)...,( Gp , Ap ) • 

( 0 , 1 ).(/? 2 ,B 2 ).-->(^.^) 


e- a ol , « + 1 


c-1 

(l-a,l),(fli,Ai),. 

‘ • y (,^p * ) 

S 

(0.1).(fe2,B2),... 

1 

-Ci 

'w' 


( 2 . 6 ) ^f)T ^?r „ 

^ r (a+v) Jt r(i-a.+A.w) (-s-^y 
= Y ^ 

Tn 9 r 

n r(l-bj + Bv) 7t r ( fl, - A • V ) V ! 

y=2 j=n+\ 


(2.5) 


( 2 . 6 ) 



■3# % M xi^ gT ii-wf 
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v = 0 

^(-r') wrii 

= S"* X <^n+)fc i~^,Cjfc5tO 


H = 0 


vHRr?ikFwr%^ra%^cv5iO i o, 

■T-i 

• I Ct s-’- 


n = 0 


x=o 


(2.6) cOT (2.7) % 

r 

t 


#a - 1 ul ,n 

^ ^pU 


(ai,Ai),....(ap,A^) 

(0,l),(b2,B2),...,(bg,Bg) 


(2.7) 


( 2 . 8 ) 




•n=0 

( 1 . 8 ) 

M-k-a-\ Y = s 

^^T{h-k + X-a) ■ 


^ ^ ^-h+k + a Y,CxS~^ 

x=o 


(1.9)^ 


(2.9) 


( 2 . 10 ) 


f"-“ \|fj [(d,l),(a-a+l,Z>),z/*] = r(z/) <>+“(l-z5 *)^ 


( 2 . 11 ) 


fa-a-2 jyj[(_rf.l),(a-a-l.l>),Zl^]T T (-d) / + 1 - Z 5" ^ )'^ 

( 2 . 12 ) 


(1.7) ^ (2.9) cT^ir (2.11) ^ HxJPT ^ ^ 


r(d)j-‘-‘*'"“(l-zi"* ) -5““'* 


X ^ji+* ^ 

M = 0 



70 #o Jimr rim €lfo inro 

= J «‘’-“iVi[(d. 1), (a-a+l, b), 
0 


X H 


l.n 

P.4 


{t-u) 


(a, Ai ). ... , (Op, Ap ) 

(0, 1), (b2, B 2 ) (V Bq) 


du. 


(2.13) 


PiHif^ gr a# ^ (2.13) ^ «=iv Ti rim ( 1 . 12 ) ^ ^ ’rh i 


rid)s 


-1 -a-k 




X ^iX-¥k ^ 

n = 0 


= i r(d+r)f^t“+*'- 

__ n ' * 


1 , /I 4- 1 

X H 

p+ 1,^ + 1 


(1-0, l),(fl| + A, ), ...,iap, Ap) 

( 0 . 1 ), ((> 2 . ^ 2 ) (^ 4 - ^q )>(-«- 


(1.7) ^ (2.10)’^ (2.12) c(jT 

icxs-^ 

|,l=:0 


T(.-d)s 


l+a- 


“(l-z.-^)'^ 


k + (X • - h 


(2.14) 


= J lVij^(-i/, 1), (o-fl-l, b), z u^j (l-u )*■■*““■■ ' 

0 


^ Cx(.i-uf- 
^ ^^T{h-k + 'k-a) 


(2.15) 


^( 1 . 11 ) cj57% 71^ % iar4f^ wi ^iif M wr ^ 

11= f V Til cim f^TRiflxT n# % (1.13) ^ mm ^ m 1 


r(-d)s*-'‘+“+* 


i 


i n-d+r) 



h-k + br-a-2 



aift % M gr H-WT 
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xl 


x=o 


r(br+X + h-k-a-V) 


(2.16) 


(2.14) 5|5T 5f#fT ^cfi<u| (2.1) ^ 1 1 


■zs 


-b-d 


G { s ) = AT { d ) s -^-‘‘*>^[\- 
(2.16) % JPfPT t (2.2) ^ I 


X ^]i + k ^ 
^ = 0 




F(i). 


(2.17) 


F ( 5 ) = Br (- d ) 5 * + ''+i 


1 - Zi -* 



C ( i )- 


(2.18) 


(2.17) (2.18) (PfrcBT^ ^ TT5B ^ % JflH ^ | ^ /i F r(^f) 

r (-rf) = 1'31^: ^ % Sf^PT ([4],p.5) ^ M Pl4>ddl I (2.1) ^ (2.2) ^ % 5?^ 
^* 1 |cbd t ) 4 lch <‘ J | ^ ^ frf %l 


3. 

’^JTPT ^ M (2.1) ^ n=p iM I 

t 

g( 0 =A xr(d+r)^ Jo-«)"-^'’^ 

'■=0 • 0 


P+ 


(a, 1), (l-fli, Aj), ....(l-flp, Ap), 

( 1 - 1 > 2 . 1).- (!-(>,. Bg), (l + a + br, 1); 


(u-t) 


f(u)du (3.1) 


cFT % SRT ^jnclT 1 1 

t 

f ( t ) = B '^ r (- d + r )^ lit - u )''-‘’*'”'-'‘ W ( l - u )[ D ’' giu )] du , 

r=0 * 0 

^ ^ (3.1) ^ 3n^ 7152 % TtT^ 115^ % 

nTcTfif cn^ 'SPT nicf^ Tif^ ^ ^ 
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4to inro cn^cR 


" C 

""^^Tih-k-a + br + l-l’ 

qc^(2.4)^5rra-^f I 

p 

r(\-a + v) n riaj + AjV) 

r = Uii 

V q 

n r(bj + BjV) v! 

;=2 

^ (Aj) = (Bj) = (2.1) ¥'^tcRFr ^ '41(11 t '3Tfe % WT 

^ TO ^ 1 1 a = p,a = p-l,A = B=l, z-^0 

W ^ (it (fJIT ([8], pp. 33, 34) ^ W t ^ 1 1 

#jR?r 4'^i^Rrft ^ HT^fFt % 3^ f 
?i?fl 

1. 51WTT, t^o 1^0 : Compos. Math 1963, 15, 239-341. 

2. >^0 : Tables of integral transforms, WT 1, 5^ ?f5R=ft, '<^i|ich,1954 

3. 4)|tHl, (fro : Trans. American Math. Soc, 1961, 98, 395-429. 

4. HtbriNriR, tRo tRo ; Laplace transfonn and liteir applications to diflerenlial equations 
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• 'qft^ ’3^3?^^ ^ % it ^ ^ <3P75r ? 

#^5^-f^^3IFtSFr^l 51^ t f?r ^e?#T ^5TT ^ ^ I 

% ^ wflicT ^ ^ ft % ^ ^iit tsnf^ -aij^RiFr- 

^ #iT ^irfl^i 

• ^ ^mrft fM^ il?^t w ^ ’js % T^ 'Sik It ^^qe: ^T5i^ ^ f^ ^rarar 

zifq f%^t ^irfl^ w«tt qM % ^ I qr?^ ^^Ttsrq ^ fttp ^ 

ftqr i 

• <#3ft ^ ^ q^ ^ % 315^ qq It mUM ^ w«T 1 1 w ^3^3^ ^ ^ 
w fq^ qf^ gfk ^ t qrft^l^ ^m; qjt ^ ftqrl 

• M ^ OTFRPTT ^?Rf % msT fm ^ qq srafR It ta ^ ^T^qr, 

^ K4FeCN6 'Srw aPi/ I qr qrlf m tqq ^ qq It qlW 

ft ^iqqq li 

• qrof I qrqft I 3nt?it % wq qrqr I It ^ 

^ q ftqri 

• 5Rilqj ^ ^ ^q I ^siM I l%r qiTf§T (Summary) It -SIFIT 

qiflq I atM I w qf w§T fqqr ^ ftqr qrfl^ f^?tt If^iM 
(Absffact) I ^ -^m # ^ I 

• qqq§Hr«f fer qq^ fflqr writ % flw lli qqqq qr ql ^ qrfl^r i fq qr 

' 3 Tqj ft% qiH^ I ^nqqr qq smi I, 

^qqqr % f^ ftqrr Itqqr 'sni qrfHi q^ qqqf^w I It ^nf^ t tqrr 
cRwr ^ wfiqr I, qr rsqqq qift^ilqj q^ tqr ftqr i ^qi| ^ qr 
% WF % ffq It ^ I 

• ^t^ 1^ (Reference) % '3RT I 'frU' 1 qf^ wftfilt ^ qPT, 'Jl4d 
qq IfllF qrq, ql, HiT ’TPT (Volume)'^ ^ ^ ^ ^MT I flw WT % 

' 51 %^, anro 3ttto qqr *3511, ^o, f^bl^o l^o, 1928, 15 U, 80 

• q#fj ^ ^ 50 (ftf^R) q^lt ?q^ ^ ^ qr ^q^w ft I 

• ^ “wqrqqj, qftq^ 'Srjwqiq qf^, f^rarq qftq^, qff^ qqFFq qpf, 

fWfiqTq-2”fq q^ ^ i ^n#qq> q^ qrq qR% #!i qqqf^ 
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WW] ^ ^ ^ % ^iTR ^ 4to tfto ilpfcT, ^ ^ 

^ RFMT % PraRT ^ M 1 ^ flto tqpfcT % ifisr (^ % ^) I ^ 

^3^ W ^ «TT % t ^ ^ ^ ^ f I mm ^ WFT ^ t 

^ 2 TT ^«IT ^ ^ ^JTR^ % ^ ^ ^3^ ^l 5 fmT t 

^ WT ^ ^ cfRt 

18 1937 CRT 3RFM ^ '31TcIT I m f?n?RK ^o 

t^?r-#o ir«FT ^ ^ iM % wr ^ tefr % si^r % ¥r«T 3 ^ ^ ^ 

'b<^ ^ 51111 3'311 1 ^ ^ % '3]ct=hl$T 9T 5RIFT 

% 3^ f^IcT '3n% ^ ^ P[%1 vucbl HM 'STRffzHTRnj OM95K ^'W I 

13¥ ^ % 3Rr lit^ m? ^ ^ IR ilPfcT HIM % fclMPtfEZTH 

m\ ^iPrai HHMT #7 ^ sth 4t HMPfl % ^ ^ mm # 11 ^ 

^fil #TFH 5nH^T?Tl tHft'Hqf^lTci^ HW 3 ^ ^ ^ 5nH WO#! % 

Hlfclfefj vSirERR t #1 ^ '3lPR) ^ tar 1 1 f%HFT ^ 

«1T i^TH% t ^ I M ^ ^ «1T H ^ HTH HjgfR | 

HuPr HPfH mm ^ nqiPr ^ # ^t, ^ ^ h 

HRH ^ 5RFlf^ 31 M 1 HT 3 ^ IRilflRr ^ Tf^ Glf^ % IPT ^ ift W 
«iT I ^ 51^ ^ ^ I5t ^ M ^ mm m #i mm 

'2fR HIM ^ «IT1 


19 W=fT 1997 45 ! W ^AilR Hlf^ IR ’IPk 
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^ 1948 % ^ 4 Id % I 4)^ 'Si'ciHd) 454471 (F 445 4d<^) % 4)d< ^ 

%r ?5t 1% ^ t t3^ ^ lit #1 ^ ^ fl ^ 

«ff I <5Rr: f^5T ?t ■qU IT T?TT I?T I ^ % 

^ IT fTlTT i^qRT STT ^ ^ 1|# SI (OT IFF % IIFFT) IT WUlt IT ^ l-STT IT 
% IT M % lit ^ HUT ^ itti ^ WR ifi Tq it 1 

tniT #fT fti qu W!^ t I5IT HIT ft w I “fi ^nnt % ^ t Tfur if 
SFff pT ft W?” Tt^ TFfi % 5TH 1 1 IT% fttitt FfTH it #i: ^ Htq 
4f 1 qn ftl qu 1 ^, ^ TPfl Ufl it IFTTU IT t tt IfURt t, itiTT IT 
itrt iq I i|i IT irtt 1 1% fs: Tt^ t qst ittrtT itfi w f i ito 
Titi 1 IT itt mtt irtt it litT f^TTi irt |q unt, “i^” l uft it im^iiktt 
itt ftt ITH TITT Hit RRi IflR IT I 

TI %tfT ^ t^TTT fM l5llRiT t 1948 t Hit TT fUlfe tJTtitlT tt 
TT t ittlT t^HT Httn Hltftll ttiq it tt ittTR Ufl t Uft ftt TI ^Itft^ 
#T TRTTiftit t ftlT IT Tt ill TT i JT qH utl t\ ^ f it HI it iTTITT 

iTH ftt tt HUT HKrit firr tur 1 1 hh ifT im it, “itt i ht if it i ir 
TIFT i HTtiiT ft lit 1 1 ” ifr tt TIT % II in irt it Hfft 

Hit fTi IT ftniT qu im it ir^fi n ^ t ftir i hr it utut hit | ttr ht 
qu im t ftutt §T% it i 

t tfnftu ftiif IT ttRiit t H M ittut it iitft) n HI itt liiiu 

^TUntt itf it I Tto tlWR Ilf itT ifo ftfUT ITT tit, ffo ttn THU 

ifo HIT TITH 5TH fS 3HT% it 1 fH ftll IT Tto ipfl IT TI IT ftt TItIT 

^TH it HI iTfi IT IM % H 31 T ftt uritq hfht ^Kiitt ip nfer ft Hrttt l 
fH ^ i TIHT tuftu ?TH IT ntl HTIT HIT IT I HI ?THTlit HfiU Hft^ 
I, IH^ HIPIUT Hitt HTTT tl HJIR it ft TfT I, IIT ttu IT qn HT It^ftlT I ^ 
H itsiti ftlT I t ftui #T tt=RT iftiq^ % iHTTIUf t i 1 1 TTi: Htt t ft) HI 
IT ^HRTH % ITH irfilT flHTI iftlT l|lit it it t t tfifftl HT%IT TTIT 
H^ li IT H 311 iri i I 

45 li ^ fit fllT t ^ TTo HTftniFT Ittl t HR it tt^t HlfifT I, IT^ 

TIFT ft^ifcRRi H ittiit ftiTT, fim Tftiq; h% f^tR hr it tith iit Tin 
HT i H% Hit I, Hi itn Tt 1 1 

ftft ^ HfHHT 

IH i Htfi i Hit it HTITIT HTITfil) 1 1 IH it #1 I, TT aiilH I, 
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STTSTTf^ ^ ^ ^ ^ ^ ci^ %% ylT^, cIFtW vit4£<SIS;<£H)1Cll 

fM ^3^ %fST M i 

mRT cTHT ^ 'SrfllcBt^T 3T^ 4 t ^Tqpft ^IT '3TcR?TT ^ t 

cRtf^ OTT =f^ 'STciFTT'Sit ^ % i%tr ^ jicRR ^ ?TR5t ^sm ^ 

Wf) ^ I >3?^: ^ % RT^ (^Tcl^) '3TM^ ^ cl5l’ 3RR?IT'3ft t ^ =FT 

# 7^ 1 1 ^ ’JjT ^Tc[^ ^ '3?^-3ft ^ >3RR JFT it ?fr fR ^ 

3TclFIT6Tt ^ RT^ cJlt 3T^3jt ^ <im^ Hfitfe cl^ eft t I ^ 
aicRSJT ^ ^ '3Tfll^ >3T^ #t I ?Tf^ ^ ci^T 3?cR!ir ^ n, ^ 

31 cf^ ^ n, ^!JT ^3^ ^v3ft ^ ^RR ft ^ 

n2 = ni (1) 

itnr R?T k R'4cll«h ^SJT T WT cIPT % I 

5R?T?r I n^ n, t ^ itnr I 1915 ^ anfR^TfR # ferfeRT cF 

cR JifcRifer t^ «iT i ^ ^ ^ ^ 3i2?TH it' 'srawsit i 
2 ^ #=r ■SRT^'it'PT Rfi n, » n, it% ■3] =1^1 ^ ST^aft ^ RPlT Oimlad 
teitt ^ itif 3RR?lT3it ^ 3RR ^ sIW ft, ^ ^ Mf % i fe% 

f^RftcT 3RRf;T % it RFT f :— 

( 1 ) FRf: 3RRfR # 3113 ?n^^- ^ RRR M t I i 

■'< 

( 2 ) fi|i%Rr JBT ^FM ^RFifR ^fft 3^tf^ ^ ^ 1 % WT I 31^ ^ 3R1^ 

HFRT W^ m t ^ f I Rir filRn' ^ 315 SRT 3Rri% 373rf ^ % 

3TRIPT a % epf if) Sl^qief ^ I, ^ ^ W^ 3RF3fR ^ RW 3TTRPff % iW % ^ ^ 

* 313qR ^ |l 

RRcT: 91# IRRT ^ N 3T^3it SRT 3R#1 ^ CNa^ #it ^ 9RTT 

3RI#T if ^ CN^a^ ^ N jit 3lf^ iWt I m fTRM I ^^tfief 3R1#T % M 
^ I Wj if n, # 3li’5fT 3lte 3fJ it 1#^# n, ^ n^ WM it 

9775 FT iTI ^ f , 119 mi 9T n^ i ffe it it 19# I n^ lil «j % 3Tftl9T 

it9r I 3R ft TT91TT' 99 FT Ufij 9# 3T9T9T, 2 9)t lIRlit 3IcR9T 1 t 3TfW 9R it 
' 9TFT 9fi % 39jTb (if^R^ 5RT TTllJ# 93t 31919 1 t 2 i fi9T 9T# it 91 
■ "TF99 it9T, 915 9l^fe9i 3R1#T ^ SRI lit9RW (1) % 313 IR 1^999 1P9T919 i 39 
RTW #T 39 : n, > n,itTT 1 i# mRIM T i JcF 3lM9 FT IF# 3Mr I j 9FT #!#[ 


lit 313 'Sik 9993 i# i9pkr f 9if 3IHR19: 31^ ?I^ 99 il 39#r fell 9I99T I 
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trcF Cl51r flisr 1 ip 3?5HR ^ m m ^TclFHq f, l, 2 #? 3^, 3g tei5t ^3>3lfq 
^1 > ^2 ’ ^3 ^ ^ f?fSTTl'2fR3 ^3#f2%^ mm ^ 

t, 2 1 % ^ WFT -SITf^ m % cli% 1 1 cR^: 'SraFTT 2 

ftcIFn^ cpg^eTRft t WTRT 'STcRSTT'aft ('3TTg 10'® %o) eft iaift^lT ^'sb^ui % 

^ WPT ^ MR ^ '3#IcP (lO'^fto) ^ 1 1 ^ ’Jeq'clR irf&Rr 

(^) eft 'SRRSrrftt epT 1 1 ?!ft AI2O3 % ffIRM ft 0.04% Cr*® % ^pnFT 'SIRTT 

iftft % I ^ FT FT^ 51^?r ft ^nftfeRT Cf5^ ft 31? ftefSR % ftft ('STcRSIT 

3 H) ftk ('3T^M 3^) ^ cBT ^^fpspiT cft^TT 1 

(l35ft^ Ejg - E^ ?2IT £3 - £, ) W ePT ^ ?rFT ftRM ft clftk ePFft 

(fftrft ftl) ftrftft f^Cr^® >3TRFT ft ^ftftlcf ^ftftep 2ft ftt felT 

I 'STIefR Mftt '3TMft m Wm ^3RR«IT 1 ft 'Site ePT ftft zpft ftft ^IcRqjftt ftt ^TTItft 
etrr nfftftftR ft unftnr i ftftrpRr: iftcftft <3ic[^ 2 ft i ft <3Tift ict 5929 #1; 6943 Aft 
^ FT ft W§T m TJRpftr epftt, ftft m fftcRmf ^T^IFIT ft 75ft fr ftcPRl 
ftr ^ 7T^ efftr (6929 A CTSP 6943 A ) ft 3lft ip a^PT^T ft ^SPftfftcT 
ftM ^ ft Tift T^cp^ST, ftft 3lft WITST ’JMT3JR ^ ^ f , fft^cFT 

'3TeR8JT ft 'Snft ^ Fft TRjftszf ft Mepl^lT ^ epFT TT^^^ 31T ^3^ftfftT 'ScTlftr efftft | 

'3T^ USTTT I fft fftftFT ft TRR ftR WT TR^ ftft FTFIT ^ I W 
ft Wm ^ ?T7TTft ft Flftft ft ^ ft fUft-ftft sifftPFFpft (^usftjftftftT) ft TTMRTT 
ft I ft MfcRT ftft (iftift TTcp Tft enrr ^ 'srif^ m ft Tft^ I) ft ftcr ft m 
wft ft fftraft fftftFT TTiH JiTFiT I, TUT mn 1 1 ft wft f ftft ft si^r ft 
FRcId feir ft ftnT f^fft-FT ?M ^ TF I ft Fift ^T^ft, <3TRT ^Tlftf ft 
ftft Mft ft qfeiT ft FF ft ft fftRsnft 3 Tcifit ft ^ Tft (fftr i fti 2) i ft ft 

ft fftfftRF (ftfPTF 2 -> 1 fftr 1 ft) ^51 % WlkR I ^ ftft SRT ^ Flftftf ft=fR 

TlftRl RTsf ft FHT TRR ft I, fft) mm 2 ft ?|ft <3T^ft ft 3PeiT TIR^ TS^ftftcT 
FTiftr ft) fftrft ftfe ^ ft I 

ij^ftfftcT RTT^T (fftfftRF) 5nH ?Fft ft) fftft ft '3PR^ ftR fftrmft I t f 

(1) TTfftRT wft, 

(2) FT 13Fft ft R) 'Sft '3TF?1T ft M^'cllft ft) Rift Fft ^ ftcT (FF Fft) ft JS 

isft WR Fllft epTdl I; fftlT TlepR FF FF ft FR ft fftlft FfftT FP % I Ff 

Fft 3PT ftft fftfftF ft) TFR F FFT, ftftft fftTlftr (Gaseous discharge), 

fftftft l3Rr:^IW (?ftRH), TRTFft^ fftlFT ^ftft ft FFft 1 1 
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(3) ^ cife ^ TjfIcfJT ;jfr c[7r cB^ #7 WR 1 1 

^ ^FrisBq- wsf % % fM giiHW< ^ ^tw ^ ^ ^ 

xKr«f It =Br ^ 1 1 elk ^ % 1M M-^r^ ^ ^It ^IkT: 

W^ ^ 1M 5I#T ^ ?IM Rm 1 1 ^ f[m ^ %7 te-ki?f M t=if^ 

CRT Mskr ^ % Ikq; u^br % hrrsit m eRktR ^rcT I ^ 

=ff% M ^ ^ xT^ %if^ WM 1 1 

eiW ^ xjft xRit ^ 5R f % #xr !^^?T XET 5fcF?kr f^jRT ^ t1=hdl 

1 1 IR Rxjjnf fiBqx =Bt ‘fcrf^ % X3#JH SRT cR HRSk’ % o^W fejT 

^Idl I ^ eriRft ^r ‘Light Amplification by Stimulated Emmision of Radiation’ % I 
% ^2RT <3T5Rf % LASER SRT 1 1 ^ xlt efxpitklcfT M ^ t ^ 

?E ernt l ^ f^Rbfui ;rcBT§T ? im It It l % rtet 9t m eir rrj 

I cr^TT ^Fjk STcRSfT afk krf^ %!: (MASER) cB5RElT 1 1 

JMeFT c|t ffl: k fRkf =lit RETRcT; It ^ RIT xJir ^IcBdT 1 1 fc|RbdJ| 

% iSRRkr % Ri5ff%r Ikt eiciFiTeit sifldtPRi epikt 5 ^: ^ 

I #F{i HRSTH % xinTt5lRir5Rr3k3^:tRSfi5^xt5t eicRZIT 

^ xilEfT fkrr errar 1 1 eicr: Irr jm: etRct M % HI f l ?;lt Irr 5r wm xrt 1 1 

FRRT cBRT #7 ^3XT=H en^ klR-ktR HI tl XfM 10-" lo | |clR lO'^ ^ 

10-'- |o CRR iRfT I ^ 7XR[H xH 10 ^ikl? I 1^ RcB 3Rsr 5# |o cRB 

XJXRRST 1 1 xRJH tRR 5?RfT ^ cFT #7 dcOi^cl ^ ^ eikl^ tHi cRTTH ItR 

fUlRxiT cH iIHRT cIRI m OTtRST ^ifrP ^ H XfTlIt I —10'° I 10'- RR HI cpf Mo 

TRb I xjsHt XR ^ 5Rf5T?T Ht f/1 ^FRTT % 137RilRT SRT IfM ^ EFT ePRPT 500 

^ HI cpf Mo H eiTciT I Ht IRr ^itli H e^M wr % tiwt 1 1 rtci^Hte % I 

‘f^ T^lRgRR i ” WR^ S2TR encMf M" f 1 xr^FT wrrj ^ H 9tt^ H 

TRRT eMifiM I H' fTT RicPTt$T Ht Hk S21H Httirt «TT I 

IHt 1 1 Irr enl f HrH tMM M eicRsiTeTt Ht epnlt xrtret H 
XT^"^ 5^: RTRR R H^ i37lH tMt xifsfl H xjl H XRT Ml 5RT HUtM eicRgIT I 
err xM 1 1 eRf: I ttcrt w I M( Hrit M 7§l 1 1 trrt crr Itr im It 
M 1 1 He-Ne fRR eM Mr ItR W Iw (Slf) ^ ^ I -3^^ 1 1 

M7 ^ H XJ^ Mt IRBT^T H Itif SRT X3R1R IRBT5T I TFHM fl^ M Ht d I del I 
RcbcTM (10L)Rte7M7lxFTHHIt Hi ^ H M Rf Tlfl X7^ F3n7 (lOklke/ 
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9Prf 


’fto |i wn^ % fT M tor ^ ^ (lo'^) 

^O ^ M 1 1 WTM W?T ^ tor WTT^ ^ ^TTERT ^^\ ^RFR: 

# m\9i^ I 3W p ^apT ^ qT%cr 5f^ x ^ ^ ^ 

tar E % W I M2I5FT 


P = XE 


SRT Hrai ^ ^raicTT 1 1 

^ 51T if mn 5ra^§T % f%r M ^ cfkcrr (10*° % 10") ^ / 

to ^ ft# I i^^P^cl t I to f^§lM ^ % PHTR ^ X E 

^ ^ fto tot li 


X(E) = Xo + XiE + X2E^ + • • • 

ftor cTf ftof ^ ^ I ^apT 'cT^ijfraT 1 1 ^ tol^ 

^4l=h<,u| % ^c|7l ^ ^ cfiT viH4l'l ^ (.ct^TRb Xo » Xi » Xi ) ^ 


p = XoE+ XiE^ 


% arar tor w 1 1 ^Rt w qr ^ ^ 

I top %r tor (tor) if ^ tok to 1 

^ ^Twr ^ to ^ ^Tcp^ I f% p % toPFT ^ WT ^ to ct^t 3?T|% ^ 
fto to to^ ^ ^ ^ ^1 '3R to toTfp m tok m ^rp ci^i- 

^ I k 2 cos^ a= 1 + cos 2 a k ^TTSTR aX ^ % to ^ I k? ^jaXT ^ 

to ^ ^ ^ tof 2v k ^ to 1 1 SfcpR ^aiapT ^TcF cRf % 

kt'3M =f)T ^ ^RcTT I k 2v tot <sn^ % kitoT ^ ^jpRP 1 1 toi% ’arapr cbt 
'Sitoto <3{\^ ^ Ito WT I ^Kf: 2 V % fto IPPT^T to fto to I ?r ^ to 
ka^to ^offtof k tot % tofRR ^ tor ?ntoT toto to k w^ir % ^ 5 r«r 

I I WPT ftowr feertot i:t 2 p 'srtor ktof k piPicrr ^ k ^ 1 1 to ktor 
toik kftor % tok kltor irm ftor ^ I ?r?TT ^ am^iq ?ft?t: ftok 
tokt to tork ^jppp 1 1 t kp kftor k to^rr ftok to 
toik kitor k tomr ipp^t: cpp to tot 1 1 

to toto prapT ■qr % wq qr k 'anto^ v, to Vj qq tor w^t i^qsrrqr 

srar ^ k tot v^ k toto v, + v^ r?tt v, - v^ 'Srrfikk m k qqq^T qrn to qq 
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^ 1 1 % SRT ^ afcIWI ^ 5fT I, W ?R^ Vj ^ 

Vj 'iMoisST ^ ^ I fcpTni MR*ii'il (Parameteric) chgtniol 1 1 

MI W ^ ^ «IT IRtT fcrf^ JflH ^ % M vi^<0q=b ^ ^ 

^ ^ ^5^ if TTO^ 3j|ciyi|cb lit vTlt f I 

cRTff^ ^ ^ ?f5T ^ n=sr§T OTa’ ^ I ^ eiicim 

^ ^3TRTT I clife^ ^ jIcf5T5T ^ «lfe: ^ 3151 % ^HW< tI W ^ 'SrarfecT 

foiT 'Bft ^ ^iiFR RjTjmr# # ^ I ttf^ % M 3rar§T ci5t ^ ^4^i4 (^ 

% W-W ^ ^ ^ ^ ^ TjftiT % ^ 13^T#T % 

?ltT^ ^ m cR ¥5Bt 1 1 ^ IfcBK % sjcT^r ^ fRR cit FT TTTFlt^ (tuned) 
^ 2l5t w ^ f I ^ ?i,t # fe <3m^ Cb^ TF^ <31% ^ 31^1^ 

wpjff TRRR tef qr TR^ % M ^ % TRfT^ % 3ri!ffeiT flTR 

^ (TFlwRci) ^ cl^ ^RcTT ^ 31^ M ^ 3q^ ^ 1 1 f^sTFT, 

5l^y1Rl=b"l, 3n^fci5lH, tmi TTTEFTf, Tf|tqr ^ #T ft ^ ^ ^ 5W 
OTqRT 3jq1t6r4 ? ft I f4?TM ^ 4 t FT 3<l'^Tq ^ f I 

^ % 3 ( ^ 1141^1 

FT fe# 3T^ F TFTl^ cfJT 3TSRFr I eft 3TTq5t 3rqft 3fMRc6 fS^ % 
3TfMtTTj 35^4tft4tl;^§T5^4^3MfleTTll fJTT f4|[S ^ ^ ’STSRFf 
4 t 3TFITT ?Flde(ld)<*J| f^j^T 'jfHT f I Rf ^514 4t ftERt q5t TT?raeIT % ^ 34t H=hl{ 

^FTlfer f^RTT W I, ^ TRfFf^it % 4 ^Ftt-^Ftt RSZT 14^ ft ^FcfT % ^IT fetfT 

' FT TT^fF |l 

WT Tmrq, Rrw ?ft£r frct 4 ft |3 tt, ^ q %cif ^ %TRqT fft 4 qq 
% ^ 3FT ^ 4 3T3qT4tRraT 3q4tRidi 4 t 4 4t l 3 tm trR f^feM 4 
tp^q^FF^FT^qrl^ wr thttf % ^ 3nFFTt 4t ff 

1 1 TFFT IPTTF q5t #F % ft RF 4tfclW 4efrqFcIFFff^qTt%^4 FT? 
% 4tF5F 44358 A (4R^) ?5t ^ 4 3 tRi?T FH ^ 4t T«TR 4 ?Fft FIR RtP FT 
RfeiiRifld wr I Rit ff tfr 4iT3it a4 fit ^ft ft f% i 3tif 4ttt stf fe# 

4t FtfeF f4t ^ ft 4tF RiRrF FH f^FT FT FFFT 1 1 fF ^ ^ FF ^IFT RfftiTF 
% 3T3fRF qRi^? % 4t4 ft4 % FTTF 3TSr5RFeT Wf ?ot FF 4t FF ft4 FT 4t 
FFitr 1 1 TTTFTRF: t? ^ % FF^f, RT^FFR 311^1451 H WT %, FF FFT 4 ft FFTRF 
ft4 f , FF ft 3 tRiF 35Ff % F?l4tF (F^ FFT ^ ^ Id 144, F F4t-F4r fF4 F 

44 4t) 3 Fc4 ftff Ft 4t fftRr f ylciiiw ft ff 4 f l 44 ?tfct 4 ddwRd 4 ttt 

4 FTF F 3TFTF Rlf^TF (FF 3TFf 4 FtZF) 4 FF FFt4 3T?FR F TTFF 1 1 
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TFT^ 3TTqi%^. % cR^S^" ^ cTSflPT 

^ fcif^ ci5t .snff^ (^ cRTts4) w^ ^ '3i^n^ % f^cR ^ I crw 

TFI^ cftsT ^ ^ f I p- 5Tcf5R SO 2 ?f 5 T qcp wm3400 A % 

^1% I, m: m\ (^) ^ ^!5t 6943 A ^ ci5t 3IT^, 'Srqfg; 347li 

SBT fclf^^q P 31^ % <5fepq' ^f ^ % ^3PM #fTT 1 =1^: Pfcfp ^ SO^^ 
«Rcl Wr tTTRT ^ P flf^ W ^IcTT % I 

pf% ^ f^iRpJT c|^ fM ’ft cTP M PFffer ^ ^awr 

I -p: P% p ^ OTqftr p ^ % iM piR§i 4 I M M f4f^ Pit 

(cipftjft) ^ '3M5-5RBciT #r I prpn4 p M ^ ^ wn^ ^ mp >3T2fPT^ 
^ ^PTT, P P% ^1^ wpq cCT flr^ ^PTT P# f cit PI% fM 

pnftszf % f^f^<q ci^T pftpT 1 ftft pftT ^rifkr <miiite' ftpp hrp ^pft, 

^ M^rt w p% oTKiPT ft WRR #r I ^ sp ft pfftp , fftftpp 
lO-*” fto ft 10-'^ fto % ft?R % oiqft pqftT 1 1 SRFT^T % P <3# pftf 
WRIT ft p p ftPT^ m 3TKIP prft 1 4t pft ^^rffti f ftn 'STftr aip Pcrfr 
ft w4f jft PiRicr w: wft 1 1 ftftfft, irfMtlft, ^ p^f%pr % ^ aftr: w?t 
ft^ftP eft 1^34 2RT ^TPP p ^ ft pftftft 1 1 

p qpft I ftp 3iftraT§T 4 t wftRP pptftftr ftft f 'sfR Pftff ft p 
pft ft ftRft ^ eft ^ pftftT ft PP Pfft I P w4 ft P TTcR =151 OTjen^ 3Tftlep RPT 
f I ftniw SRT WTpqftRP Pif tp Hpftr ft 235 wp c^r ^ftm ( 235 ) 
I PPT ^^fftp ft pp 'SI^qR 1000 ’TFlf ft %pr 7 PT 1 1 ^ 
p^ ^Tjqr^ PTftPT30Pr=RftqT^4t ^^fftp ftnaw ^ ftpr ft ft 
qrq' I ^ ^nptftr % 'jp^ftipr p ?pi 4 ft ftp snj pp ftPT qr ppi 1 1 p 
?nPT I ftu ftR-fftir 'Snptftft ft pp prft p 'P^ftp ftcfp tftw-fftr ftp I, pftg; 
pft pft pff ft pp ftp li PTpfftr ftp ftr WTP ft p pfe?r PTptftr ft 

'3?3ftt ftt 3ftPid PPP ft qfp p p?T ft ftft ftiftpT ft piftilft^ pft f ftraft p 

ft ft prft% ft Pift p fftftfftcTl 3Tlft% piptftft ftt ftp eft WTP ft PPT 
ftip P pfjp 1 1 pppp: Pf Rifft pfftp P5^ 1 1 3PPT ft fftft U ftR 

ft PP?ftPT ftPSft ft pft ft ft PPT I ^ ftpR (51^) ft ftiiS ft %l4 ft 

PM ^ pRiP I Per; ft ’JPR pft ft ftt^ pfftft ftf I 

Plfft fftpft ft Pte ft pftpT ft fttfftPT ft PP^ft ft ftPFT ft fftp ftftR ^ 
ft I, P pft ft p PP ftcT ft PPpRf PPT PfP ft gPT 1 1 flP ft fftftr 
ft P^ PIPT ft Plft^ pft ft TIP^ ft PPT PRTft '3PP iftP P TP 1 1 pft 
pft P MPT pft TTPP ft PP P iftp ft fftft P pftf ftp PT PPenFr PPTPT PTTPT 
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^ I W ^ #( ilfePT ^n ) c|^ '3# ^5^ ^ ^ 

(^) ^ 331 ^ ^ f^? 1 T' 3 Tt % tTcii ^Sf > 3 # ?li% 75 »TT# lO'” ^o % 3 ^ t 3 T 3 
fcTchl^l % 13 FR fen ^mcTT ll ' 4 )dW 3 =\M 3 TR 3 ifen fel 1 1 c Hft 33 ^ 3 m 

('STfeBcPT 3TifeT mm ^f) fe3 ^ 3fer fisf ^ 3 nwr fer fein feit 3feR 
fen 3rm fr 3i%l ^nwn % '3i53n3 'snft onfe n 5 t nrin n# 1 1 

feR nn ^ 3nnRr nn^ feR 5^33 % ^ ^ fer, 33fe ?ife crnr 3n% nnnsiT 
10"“ ^ 10'^ oqT3T % cnn ^ snnn % ^fnm otcIoT rr nfen 32 nnf 

nr Rnfer ^ ^rmr ^ 3inKn I nir snn 3 nnn 'SRpnef if 1 w srbr 533 wn t nRf? 
nR/ erf Mo ?ifrf % m^aff eif nnsr, M fe nm n^n 3T3nii % 3n2T tes nm 
3 Fncr 1 1 if srfrf ^ afe mrf 3 i?n nfrfrf rf ferfr emr ^ 

fe rfwr ^ rf fm rffenr nnn ^f 'snen 1 1 

^Rn rfnn % ^ rf ^ 3 T 3 n anrff 5nn f335 nR if i I anrff ?n3n m nuTR 

% M nm rf nnn rffenr rfr 3f?nraT % n? fen w feM rffRUn arfe^H 

M ^ 3 NKn 1 1 Nd:YAC} fr 3 R nn rfrf W?T dM 3 tR nrflicprrf ?T 3 T am^fffef nif 

fen #3 afe % fe ^ feiR ^ nseT (rffer) 3nn nfn nT 3 n I fei 33 nit fM 
nRRT 3Fnn fen 1 1 fet nnn3 nferfenff, ai^n (n^jfR) 3 nfe % amR n rf feR anfeff 
ll 

t3R cBT anrf n %3 % 3snn nr nr Mn 3nn rf fen mm 1 1 531 wm ^jrfr-nFsnr 
% fer rft ^ rfr f3fe n^Ndi % ■gRRT w 1 1 ? 3 fe nnr feR rff Trfnfer nnsrf ?Ftcn 
% rnnm Mff 3fef?r-fenn n rffer mm 1 1 mferfn % 3 «nn n 3 feR nnn?T mr Rsi 
% fer ^ mrfrf ^ |f% 31 rf Rtfn I fe R3i% sRi Mddi fen jn fen mm l ^rfr 
feMf nmsf dHebrf niH nR 3nnm I, nRp ffe^ fen % 3rfmn ^ mpfen, m: M: 

mffenmrfrftll mmfefe# ^ 3nnimfe afe feR Mfe Rni 3 nn mrfrf femR 

ll 

^ jpq- ^ 3Rsrrff ai^rfrf nm netfeim 3 im 3 % fen n 3 ‘Snef f i 

nmrn 10'" ^ (Hz) an^ fe mfe m fen I fe fmrf mrf 20 ^ 20 imi 

fe an#T nm feff ll iWRn ^ m 10^ hz nm ir mrf I) feffe ^ 3 rfR 
1 3m^ m 3im ffe 10^ m lO"* hz mi Im rniffe am: m 3 ns I fe feR %^mrfin 
t fn Rm3nn n3T mfe tfef fe 3rfi?r 3fe f - mm ^ m 3iw rnn ii timrf 1 1 m 
3rfR feR fefef fe 3imnm % 3mn 1 3ffm fe fen m nrnm I fei^nmifen mgaft 

('^fe) ^ ^ ^ ^ ^ctel 3 F 5 ^ ^ ^ 5 '*'^ mfel 31 clf m rfcR 

tn cfnn fe arfm m ammrffe rf mrf mi annnn (Cladding) fen I ferf anmffe ^ 
nrimfe % m feR fefein nmm 3tm nfmn I #3 w ^ to 
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^ $1^ 


mi ^ 1 1 fWT ci5T WW I ^ 3 % W Tcf cf^t 

'STjqf^l JiFT^ ^ t ^ ^ 3ft f^wr afk ^ ^ f ^ ^ 

tl ^ ffe t c[?r «3T^ 3M cf^ % ^ ^JncfT 1 1 w JFTT# ^ ^R^lofft 

^ i^-f^ JFTFif (^rrfl^BT^) WJ ^ffer tipi^ §f^ M JrtFF-cFg'aft SRT tm ^3^ 
^^ 33 ^ 1 1 ^t^fmrq^t (^njpf #?§?) ^ ?fter 1948 ^ ^arr srr, %;[ ^ f=FRRT % 34 

^3^ ^-?fft ancBT 3 r ^ w I -aM elcilym ^ srt ^ mpt, aftr 

^?Fr ''gferr 3#f?r 1 1 

^ ac;i5<‘j| ci5t aftr ^aiFTPft % qf^-cfrirch" ftst 1 1 cR^ar; 

^ % ai^ ^ fiFT inn % IR ^ ^ f 1 32^ ir ^ aRift?! if ^ff 18 
Mo ^ 1.35 Mo ^ 5 FT?T: oh cTSfT O (^) ^ M fcrflRnif, Mf % M 
^ 'JiH=bi(l JfTH ^ |l fclirPT aftr wr 45 t ^ f^RRR amt f ^ 

Ml 
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^ 

f^’lFT, ^ 'sc^'cdl 

^ Tl5, tito 588 # 3i5R ^ 3fc, {*To 

pnH-3lcf^ 22, 1997] 


-ERffe ^f xr^ X3^Rf^ ^ ^ ^ ' 

Abstract 

A common fixed point theorem for compatible mappii^s of 
type-(A) on Uniform space : By Ravindra Garg, Mathemaucj 
Department. Institute for Excellence in Higher Educauon, Kolar Road, 
R B. No. 588, Ravishanker Nagar Post Office, Bhoptil (M.P.). 

In this paper, we prove a common fixed point theorem for two 
pairs of compatible mappings of type-(A) on Umfonn space. 


Jiwi«nl 

m 1986 ^ ^ ^ ^imsiTRTT (Concept) ^ ^ 

»pJt x^ ^ ^ ^\m ^ ^ 

t^ ^31 ^ (XT)™ % IBW SlP[1« ^ ^ ^ ^ ^ 

if ^ ^ (Equivalent) ^ f 1 
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r4t^ ^ 


^ 5m ^ (X,;/) 5RT 6WSlq5 sFT % ^ 5^cf5 W^ (Hausclorff sequentially 

complete unifonn space) ^ ^ X ^ (pseudometrics) ^ txcfj 

P ^ 1 1 

X qr p cTSTT r> 0 % fM, 

^(p.r)={ (x,y):x,y€ X,p(x,y)<r}, 


G = \V„: V „ - V( > 0 , p,- € P , / = 1 , 2 , 3 n 




aV=n Va>0 


1 = 1 




P,- G P, r,> 0 , 1 = 1 , 2 , ... . ,/i 

FT <3nxtFf[iJ srtr 5rgxr Pinf^fecf ^ l 

1 :^Tf^G^V^d'57Ta,p>Oci^ 

(i) a(pV) = (ap)F 

(ii) aVop Vc(a + p) V 

(iii) a V c p y a < P 

2 : mr X ^ a.p>o,^ 

(j:,y)e a y(p ) into ap y(p p{x,y)<ar^ + ^r2 

^x,yeX rfl G ^ 51^ V % eRT^ ^TW X TfcRR 

t ( jc , y ) e X y. 

53^11^ 4 : G ^ y % 1M, X ^ ?TT 51^ c|5r ?1w % f% 

^(P.i) ^ ^ P’ (Minkowski) ^ cb6dldl 1 1 



^ jrfritoT Ig ... 
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FT gcRpl gsff ^ #3] ^ otjhFT =R^ |t3[ WFTR ^ 

^ ^ cR^I 

'ift’lTO 1 : irfcifemf A,B:X-^Xm'^^ ^ 

liiTi p { ABXj^.B A x„ ) = 0, 

/Z -4 CO 

X { .x-J ^ wm ^ '31^ ^ X % 1Mt 1%^ z % M 


liin B = lim A = z, 

fl —f oo /2 -4 oo 

^ /?, X tpC 15^ 1 1 

5 : m\ A ^ B ^P# X T( gHW f[ cfSTT X % 

f^ z % 


liiB Ax^j = limB j^^ = z, 

/I -4 oo 7Z -4 oo 

^ lim ABx^ = Bz ^FTT ^ B 'tid'd ^ I 


A,B:X-^X^V^^ 
liin p i B A Xj^ , A A x,j ) = 0, 

72 -4 oo 


liin p ( AB x,j , ) = 0, 

72 CO 

X ^ { JC„ } ^ 51^ ^ ^ X % f% Z % M 

lim A x„ = lim B x„ = z 

72 — > oo 7Z — 4 oo 

p^nRlfe - a ^Slf^ I Tfqfmi l gg 2 ST^ % (equivalent) 

^ 1 1 

^mji^ 6 : ^ A , 5 : x-^ X ^ ft, ^ % (g)--q*K % g^ ^ ^ 


ll 
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7 : ^ A , B : X (^T)- jjcfjR ^ yiclRfSluf fr A i:Tcr B ^ % 

^ i:tcp ^ cR A B 5?nra; ^ f i 

8 : ^ A,B:X-^X ^ ^ M A B ^ ?7f^ <3?^ 

^ (Iff) t (q)-5IW % IHW ft i 

3Is!T ql^qPT 

1 : ’TR # f, g, s T:X^X ^ ^ ft I 

(1.1) /(X)c5(X),g(X)c7’(X); 

(1.2) 3R {/, 7-} itcT S], (tT)-JTcllR % ti 

(1.3) /,g, 5lTcr7’^^c(^i^ ^ 

(1.4) BHT G ^ fM V, , K, V, , V, , V, cimX ^ X, .y % M 

(Tx,Sy)e Vj , ( Tx /x ) g V2 > ( ‘^ 1 ' > ^ ^ ^ Vj,(Tx,gy)e V4 , ( .Sy ,/x ) g V5, 

I^TW I 

(/X , gy ) G a, Kj • 02^2 ■ “ 3^3 “ 4^4 • ^5 Vj 

fBi dl^fqch a, , Oj , Oj , a, > a ^ fM Rtf% JR WFT t : 

tti + a2 + a3 + 2 a4 = a < 1 ; 
a, + a2+ a3 + 2 a4 = a < 1 ; 

^ f,g,s ^ 1 1 

'SHhIti : % X ^ x^jT# y (arbitrary) ^ ^«IT G ^ V #28i ^ I 

B, V cR Pucbivjwil ft, ^ 'qr 

B(rx,Sy) = r,, p(Tx,fx) = r 2 , p(Sy,gy) = r 2 , 

p(Tx,gy) = r4, P(Sy,fx) = r^ 



^ ... 89 

^ #55 e > 0 % H«T, SHE ^ I : 

iTx,Sy)€ (ri + e)V, (Tx,fx)e (r 2 + e)V, (S y ,gy) s irj + e )V , 

(Tx,gy)€ ir^ + €)V, (Sy ,fx)e (r 5 + e )V 

(1.4) 

(A.«)')<a, (rj + e) Voa2(r2 + e) VoOjCrj + e) Voa4 

('■4 + e) Voa4(r5 + e) V, 

1, 2 4 CRT ^3q#T t ^ JTW I, 

Pif^.’Sy )<o.l(l'^ + ^) + a2ir2 + ^) + a2(r2 + ^) + a^(r^ + ^) + a^(r^ + E) , 
e (arbitrary) %, STcf: 

P(fx^8y)^CLiP(Tx,Sy) + a2p{Tx,fx) + a2PiSy,gy) 

+ a4PiTx,gy) + a4p{Sy,fx) 

p(fx,gy)<am!tx[p(Tx,Sy),piTx,fx),p{S ,gy), 

l/2[piTx,gy)+p(Sy,fx)]}, (1.5) 

jc.ye X % Ml 

^ Xj e X ^ (1.1) %, X3 e X 5R5R ^ f 

^x, = Tx^ = y^ X, ^ M’, X ^ Xj =Br arfMr P" iraR 

/x^ = 5 Xj = y^ ^ OTWrar (Inductively) % 


^ (1.5) SRT, 


y2n-l=g^2n-l = 1'^2n 
y2n=f^2n^SX2„+i 


n=l. 2.3,... 


(1.6) 
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’T'f 


P(y2n’y2n-l)=P (.A'2» ’SX2„-1 ) 

< a max { p ( '/’.lo . ‘^A 2 „ _ , ) , f ( Tx 2 „ ,/^2 « ) - P ( „ _ , , ^ ^ 2 „ - i ) 
l/2[/7(7'A2„,i'X2„_,)+;7(.VX2„_i ,/A2„) 1 ) 

= amax {p( V2„_, ,.y2„_2).P(.V2«-i Vo,, ) (y2„_2 , .Van- i ) 

1/2 [/?(.V2„- I ..V2n-1 ) + .V2n-l ) + P ( .V2 n - 2 ’ .V2 n ) I ) 

arsTf^ p(V2„,y2«-i )^ap(.v2„-i ..V2„-2) 

^ 5f^, 

P(.V2„-| , .V2„-2) ^ aP(.V2n-2’y2n-3)- 

a< 1 , { )'„ } ^ -3!^ I ^ a: ''jofcn % cbitot, z e x ^ 

W 5IW v„ -> z «!T=lfe ^ n oo ^ f^, { I ) = { rXj„ } 

^ (An } = {‘S'Xj„^ , 1 , ( y„ } ^ I t ^ : qr 3ri^RTfeT I 

3T5r^2Fr, r 
1,2 5,7 %, 

f I a '2 „ 7^ ^2 „ — V r z n — > oo, 

(1.5) 3q#q %, 

P ifTx 2 „ , g X 2 „_ 1 ) < a imix { p ( r 2 x 2 „ , 5x2„_ i ) .p ( 72 x 2 ,, JT.K 2 „ ) , 

7’(‘5j^2n-l>«J^2n-l) > 1/2 [P ( J^2n - S JC 2 „ _ , ) +P ( 5 X2„ _ , ,/rX2„ ) ] } 
^ qr, 'iiqfcb n -V 00 

p(rz,z)£amax {p(rz,z),p(rz, rz),p(z,z). 


i/2[p(rz,z)+p(z,rz)]} 




= ap(fz,z) 

fclfTST %, <3Rr: fz = z= Tz. 

^/(X)c5(X),5?#^ X ^ w CRT 3rf^ I z = f/. = Sw. 

(1.5) % nm ^ I 


p{z,gw)=pifz,gw) 


< a max [p{Tz,Sw),p(TzJz),p(Sw,gw) 
l/2[p(Tz,gw)+piSw ,fz)]} 

= apiz,gw) 

%, 'Sra': z = Tz=fz = Sw = gw. 

■S, (i^)- f W gw = 5^ = z, p (gSw, Sgw) = 0 

zg = gSw = Sgw = Sz (1.5) %, 

p(z,5z)=p(/z,5z)<amax { p (Tz, S z) ,p (Tzjz) 

p(Sz,gz) ,l/2[p{Tz,gz)+piSzJz)]} 


= ap(z,Sz), 
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MsJMH I, 5z = z #7: f,g,s qcf r cfJT z 

^ UW, /^ g ^ S % ^icRl" ^ ^ ^ ^ ^ I 

'31^ ^ z ^ 3ifedl'iIcfT 3Tg1^[^ (1.5) ^ ■tKcldl ^ ^ ^ ^ I 

3M9 'Rt ^ ^ 1 

<3^ FT nl^Rl^^if % ^ (family) % 1^ 1 ^ ^ ^ 

%: 

grroft^iT 9 : HRT FT-lri^f^l^ cBT ^ ^ f^R^ifecT ^Tclf ^ 9M^ 

cRcTT I, I tTcj^ (Indexing ) f : 

(i) u g,(X)cS(X)n7'(X) 

ie I ^ 

(ii) 17#F g, , S T % gr^T, (f()-WT ^ ^^^laai Tilt ^ ; 

(iii) S, T ^ g, if t ^ tm 

(iv) ^ G ^ ^, - ^2 - - '^5 ^ .v ^ 

{Tx,Sy)eVi, iTx,giX)eV 2 , iSy,gjy)€V^, 

iTx,gjy)eV4, (5y ,g,a-) e V 5 , 


igiX, gjy) e a, V|ii a2 Vv* a3 ^30 a40 V4a4 
^ clIwRl^li' TTW^it a, , ttj , ttj , a^ > 0 % ^ PinRiRaa ^ TT^ #1, 

a, + a2 + a3 + 2 a4 = a < 1 
cR’ g; , 5 trt T’ ^ 1 1 

^ Jf^nr 1 cT«lT [5J ^ '3Mpft % MT ^ ^ 1 1 

f^?r 


1 . 3nwf, 1^0 tfto : Yokohoina Malli. J. 1974,22 (1-2), 105-16. 



afcitor ^ ... 

2. ; IiUernat. J. MaUi. & MaOi. Sci., 1986, 9, 771-779. 

3. #o, 'fro ifro w frt, cTlto fro : Math. Japan., 1993, 38, 381-90. 

4. <al'i, 1^0 T^o telT , fro ; Mathematics Seminar Notes, 1982, 

5. Tteg;, fro io : Indian J. Pure & Appl. Math. 1990, 21 (1), 10-20. 
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!*ilH H*j>Rirar, mm ftwr, 

ifiT ^ (*T. ST.) 

[TnE-^T^f^ 25, 1997] 

wn?T 

cTSlT SRT 5iK (Ni2'*')^^«IT 

gro (CU2+) sn^eit % m Mot Mr w l Mr 

w imiqM Mnif ^ ct^tt 3R7riT 

■c| | clcfi ~ d r CTSIT rM SRT ^ ^ 3TST5R 

MTT W I ’EM MM % ttwH ^ [ML (H2())2 CI 2 ) 2 H 2 O cTR 

[MLa2 (H20)2] 2 H 2 O I I 


Abstract 

Sythensis and physico-chemical studies of Schiff-base 
metal-complexes. By A. P. Misra, Vivek Tiwari and Mahima 
Khare, Inorganic Laboratories, Qaemistry Department, H. S. 
Gaur University, Sagar (M. P. ). 

Complexes of Ni (H) and Cu (H) with SchiO-bases fonned by 
condensation of 4-dimediyl amino benzaldehyde and 4-chlorotinihne/ 
4-bromoaniline/3-nitroaniline, have been synthesized. Physico- 
chemical properties of tliese complexes have been investigated with 
the help of microanalytical, conductance, magnetic, uv-vis and 
ir-spectial data. The complexes are of general formula ML (H20)2 Clo. 
2 H 2 O and ML CI 2 (H20)2- 2 H 2 O. 
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TT. tft. ^ ^ 

* 1 


" II. — ^ ^ 


^lUlPcI^ 

[tn] 


3T<5’-TR 

(TT^RFF t^) 
on 


cTcSr % 

■gn<r (trtWRT) 



(5.80) 


(10.83) 


(1) C^,H,,N,C1 285.5 68.47 

(110°) (69.63) 


(2) [Ni(C,,H,,N,Cl) 

460.0 

37.96 

(H,0)J C1,.2H,0 

(128) 

(39.10) 


(3) ICu(C,3H,,N,C1) 

465.0 

37.31 

(H,0),1 C1,.2H,0 

(136) 

(38.68) 

[«hid]] 

(4) 

316.09 

55.31 



(56.80) 

[«^ ■qlcTT] 

(5) [NKC^jH^^NjBr) 

518.4 

37.36 

Cl,(Hp),. 2 H 30 

(95) 

(34.72) 

[tipi: 

(6) [Cu(C,3H.3N,Brf‘ 

.469.4 

37.31 

C1,(H,0),.2H,0 

(115) 

(38.34) 

[t^ -qtcTr] 

(7) C,3H.3N30, 

269 

65.42 

(4ln41i(=i) 

(110) 

(66.91) 


(8) INKC^H^NjO,) 

470.5 

37.12 

(H,0)JCl,.2Hp 

(165) 

(38.23) 


4.93 

6.31 

11.84 

- 212.0 

(5.01) 

(6.08) 

(12.76) 

" 

■■I" 

4.52 

(4.94) 

6.18 

(6.01) 

13,40 

(13.64) 

1.91 

29.6 

4.57 

(4.73) 

8.43 

(8.83) 

- 

- 

- 

4.47 

(4.43) 

5.88 

(5.40) 

11.14 

(11.28) 

3.12 

27.1 1 

3.64 

(3.62) 

5.68 

(5.96) 

13.11 

(13.52) 

1.84 

34.8 

5.41 

(5.57) 

15.13 

(15.61) 

- 

- 

- 

4.63 

8.64 

11.91 

- 

218.3 - 

(4.88) 

(8.92) 

(12.40) 

- 

- 


(9) 1Cu(C„H„N30,) 473.5 

(Hp),l Cl,.2Hp (135) 


36.77 4.62 

(37.85) (4.83) 


8.59 12.80 

(8.82) (13.34) 


1.94 32.4 
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^ 2 

cWr SIT^ 4lR|cbT ^ ^IcRtP '3I^9Tt'SFT ( Cm' ^ ) 



>C=N 

(33pjfVfiT8TT^) 

-N(CH,), 

H-O-H 

M-O 

M-N 

M-Cl 

(1) 41 I 1 .MM 

1610 

2830 





(<?ft^) 







(2) Ni-IT^ 

1560 

2860 

3400 

510 

430 

- 

4tP\m 



760 




(3) Cu-^ 

1570 

2855 

3450 

500 

440 

290 




780 




(4) 4lii«(1«(t 

1610 

2800 

- 

- 

- 

- 

(cil'1“^) 







(5) Ni-^ 

1570 

2850 

3400 

560 

480 

310 




750 




(6) Cu-W!: 

1580 

2860 

3450 

- 

440 

330 








(7)4lli*flli4 

1600 

2820 

- 

- 

- 

- 

(dl’1“4) 







(8) Ni-^ 

1560 

2840 

3380 

500 

390 

- 




770 




(9) Cu-W 

1570 

2850 

3420 

520 

410 

310 

4\Pi!y 



780 
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TT. rT«IT 


OTf % en^ ^ CRT ^SEm fe^TT ^ ^ I cpffi^ ^ w 
4HM CRT ?;t if w w ^ %m I i 4-sTfrtf^ 

% f5 ^ ^ ^ ^«T ^FTI^ f|ji^ 5fpif CRT ^iWHMcb W 

fen's?! CRT 'sroRRT w I l m w 4-5T?i|ftra' 

4-cf#tr^fefe, 4-^T^'i!Rid ^ifefr ^?tt 4-^i^AI^^ 

feR 5fRf ^ ^ sn^ W (Ni^^ w Cu^'") W CTSIT 

fear's?! ^ '3TS2FH % I 

^ WrlM«l : 4-5Tfftf^ % (0.01 ^) feRR ^ 4 

-cRtTl^f^#T 4-si!'JTli^Plcfl4/3Rl'^s^t^f^^4 (0.01 ^ fepR 1:1 %R 

^ % 4-511Ttfef (^ q 4t #) 4-51?^flM 

f;m|fMT-4-iFf!^fefe (^ i:( ^ cr«TT 4-5i^flM 3-R?5ti#f#r 

(# ^ iR) sRt f 1 W Isb-MlcRI^l ^ n^x|-<5|T?cR ^ qr 

3-5 ^ Rf qj# f I 

*n3 ^ f^F#7 : mg cRW MCIj . x Hp (O.Olfer) % fcRR^ 

% m«T fep mr % fc^pR i:i % 'SigqR ^ fent 1 1 w ^ m?R?RcR 

q^ 4-5 ^ q?w^ ^ ^ r! 1 1 m ^ t qR^i; 

^-#r mr ws f i w 4!f5fe q^ ^ fefer q^fto^ qr w 

f%r -aito ^ 50 - 60°c qr g^irt f l ^ w qrg ^ f^ rrrt qq^rm 
f^Mpfe ^ 1 1 

'#nTR'?T«n'f^t«RT 

ijfeT ^ 'STiq^t ^ra- 

mr^lf^mggqfepmffqq mgqRr i:i 1 1 ^ g # ^ mr ^ nkii) gq qqqr 

Cu(ii) mgait % 'Snffeu qraq^rr qR % fr: fen I tf ?ft?t: gq?^ fenM qm %q 

qRqq^ f qqfe ^ ^ % Ni(ii) q cu(ii) mgqft % feR 1%^ ' s rq qq^q 

1 1 €( q ^ qq mi ^ Ni(n) mg w qcRw-feifeflr fc[^ 'Siqqdq qm Ni(ii) 
mg feR fefen fci^ mqqqqq 1 1 1"*! 

% «iqM 3R9ifeT fe5>T : -N(CH3)2 2820 ± 20 Cm-‘ qi m 

itt t I q^lMqiRT % q?mq; qfe w. feR ^ q^ Ipq qn 'sngf^ fer ^ qfqqr 

% ^ W qg^ % qit^qq ^ mfeift q^ifm I i ^ >c:=n c^fe^rmw qg^) 

1610 Cm'‘ qr qR ferr I l q’ft q: mg feR fe?fe ^ qq Ofeftqi^q qg^ ferq 
% qrq i570± 10 Cm-‘ qi mq fen % ^ mqfeR ^ qmr q^ifqr 



ftrqj 5iTT-«n5 ... 
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?R 3 

m «Ji^ 3iT^ ^ T^RTq- 

WTJT ^ ■qftiTFT 

Cm-‘ lODq LFSE X 





Cm* 

KJmol* 

Cm* 

(1) Ni(II)-'^ 

: ‘A,g-'Eg 

12345 



«• 


: 'A,g-’E,g 

18181 

- 

- 

- 

(TtT3?M) 

: 'A.g->E,g 

<20000 

- 

- 

- 

(2) Cu(II)-#5R 

: ^Eg-^T,g 

12658 

15148 

108.97 

(-)788 

(el 14,41 •dl) 


16393 




(3) Ni(II)-^ 

: ’A3g(F)-^T3g(F) 

9426 

9426 

135.62 

(-)224 

qlPl'*) 

; 5A,g(F)-^T,g(F) 

16393 




(si 14.41 41) 


17543 





: ’A3g(F)-’T,g(P) 

21276 




(4) Cudl)--?!^ 

: ^B.g-’-B^g 

12195 

- 

- 

- 

4ini4. 

(^1^4141) 

: ^Bjg-^Eg 

21739 




(5) Ni(ll)-^ 

: ‘A,g-‘Eg 

12987 

- 

- 

- 

41 Pi 4' 

: ‘A,g-'B3g 

17857 

- 

- 

- 

(41ij.41q;^) 

; ‘A,g-‘B.g 

22727 

- 

- 

- 

(6) Cu(II)-^ 

; ^Eg-%g 

12048 

14598 

105.02 

(-)1717 

4lfi^ 

(^lirsjtq;^) 


14598 
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t?. ?raT ^ 


% I snj W 4tfM ^ OSliiAPid ^ ^ 3400 - 3500Cm-' ?raT 750 % 

770Cm-‘ ^ ^ tsif ^ I ^ sPT?r: ^ ^ ^ f I 

13^ 4>Pf^ ^ f® qq: t«r 500 - 550Cm-‘ cTSIT 400 - 480Cm-‘cr2}T290 % 
300Cm-‘ m^: Vy^_a, ^ V^_a ^ ^ ^ ^ -2) I 

# q ^ # 5rR % Ni(ii) #^1^5 12345 

Cm-' crar 18180 Cm-' qT inw ^ 1 1 ter 'sn^T ftftrrw ^ % nkid 
te q5t te^rter te f 1 Cu (n) w tJiqi te 

^ ^ % 12658 Cm-' cr«lT 16393 Cm-' q7 tei5 te 1 1 tes ^ qf^ HR 

tet 3 ^ q?# qil: 1 1 ??T ^ ^ %i 

it q ^ ^ %q5 5rR % Ni (H) te W teR 16393, 17543 

ciqr 21276 Cm-' q7 ^ 1 1 fRq5tq 3nqpf qq qfiqte Rq 3.12 b.m. I f^Ri^ 

qq w te q5t 'sreq^rq^q te I icu(ii) 

12195 Cm-' ^ 21793 Cm-' qi ont 1 1 ^ ^ q5t v3Mf^f^ W ORT 3nq5^ q5t 

wqqr % w te ^^t tester we te li 

^ it q ^ qq % Ni (H) w ^tPtqi qqr 22727 Cm-' w 21793 Cm-' 
qq f ^ qjt ^3qf^ qqr 'snqj^ q5t wqR % W ^ ^JtPrai qjt qterter 
^iPttci qqs M % I 

f^5rRitq^qq%Ni(n)qqT 22727 Cm-' qq ^ f 1 qf te te^F 
q^Rq^tq I m: iqrq^t qteter qq« iiit 1 1 qiq1Ri=b ^ ^ Cu (ii) te 
qtl^rqr ^ i2048 Cm-' qqr 15873 Cm-' qq q^ifer I qit ?qq5t ^Rq^rq^ 

qqqqr % q^r ^ f i 

^ ito qo ^o #0 % Ni 01) q Cu OD W q5t 

qqr c^Bii % uftqi^ Mfeqr^ qq ^rsqqq 25 qm 50 qr ^iitii ' iH q1^ 

Mto ter qq fte w 1 Ni (U) w cu (ii) te teqr qtt '3te 




1 . ?nft3r, qqo qro : '|hhTR<f %fiq^ oth qiqldiPichei qter’ M, ^ qt (1981) 

2 . qqf, qo %o, ^o qqr ^tf^, qqo %o ; 1983 13 (4), 491. 

3.3t#, qqo qqo, %o qqr qqo : qfpff^ (1984) 14 (4) 1031-1045. 



?fTT-?n3 ^ ... 101 


4. 5fwt3K ^O, tpro, ^ cT?IT i:t=To : jjpJjsm 01^ #B %PR^t (1986, 25 

(A), 589-501. 

5. ft'?n', tro Tf)-o, ^{Iqitdci, %o ^SiT #c|iwq, : 3JH5r aiTC 

1997, 84, 487-488 

6. %o ; aRoTRcb W ^ER41Rr, M 

§TR7W§H1, (1986) 

7. M^RT, ^o tro : ‘f;^§TT ^ ajtfT, fM^' ^R^RTT, M ^ 

fe#, (1976), .52. 

8. ^ft^, t^o ^o ifro : ‘^rfifl^ ^=hil 145141, ffefW TIRRW, 

(1984) 


9. 5il1W, '74'o cM ?fl41W4, W° ^o, 3Rl?r 3^ (1991) , 68, 163 
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a ^ 

, 5Bra#ir^ll^p#T*i5i^?rRR 
gt5T(*Io Jlo) 456010 

pm— 16, 1997] 

^IRRT 

jRp' w 1 1 iifMmr ^ ^ uM % ’mznr % w 1 1 
Jira# % Rf5itl'43<ui t % oif^cbiiii iii]y45df3it % w 
% M ^ MT ^ ti 

Abstract 

On the unification of some integral equations and their 
solutions invoving generalized Bateman’s function. By Nitu Joshi, 
Department of Mathematics, Govt Engg. College, ll.ijain (M.R). 

An integral equation involving generalized Bate man's 
function as its kernel has been inverted. The inversions are given 
in the form of two theorems. By particularising the parameters 
the results of many previous investigators follow as special cases. 


jrarmr 

'3# lERFfmr WRf ^ ddiMg; ^ 


103 



Iff ¥ "5^ 


104 

|l % tft 5# aw % wmm. 

^ fs ^ a^ 1^ f I a^ ^itsr-a^r ^ft ^piw ¥4taR^ 

X 

j K^[a(x-t)git)dt^f(t) (1.1) 

0 

w a^ I ^ Kl‘„iax) SRT aR^fif^cf aj^ 1 1 

a?) ^ RtRrjf aM % arsaa % ^^ifar w 1 1 arEraf % Rt^i^aioa % 
^ am ^ ^f?rr % ^ ^ am iM mr f i 

?iram aft# 

J e-P^ f{t)dt=F{p) 

0 

fT PiHil^o diilcieh M ^ a<Rifl 

/(f) = F\p) aTeicJTL/(,f) = F(p) (1.2) 

[3, p. 129, 131, 175, 144] SRT RN^fea a5^ §Tm |- 

fit)=.lfFip) ^if^ /(0)=/l(0) = .../'-l(0) = 0 (1.3) 

t 

' ., J/l(«)/ 2 (f-U)dM 

% 0 

. 1 

'^*r ' ■ 

i /( O 1^1 ip ) 

f“exp(Xf)L®(/s:f) = 

Rea>-1 
/ " ~ *exp(af) = - 


= FliP)F2ip) 

^/2(0=^2(P) (1-4) 

n+1)! (p-K-Xf 
n\ (F-X)“+" + * 

, Re(p-X)>0 

w! . . 

(p-af-^ 


(1.5) 

( 1 . 6 ) 


ni4f<j)d ## w mr aft# RthRiR^ci ?;a ^ w I 



WT ^ ... 


105 


kv (a)^ (-i)"''"‘(^)"'"(>’-°y"'~‘ 

'3FT ^cJsIlcl W piiychl 30^ If%r ^ % 


(1.7) 


(D-af/(0 = exp(a07>"[exp(-ai)/(0] 


( 1 . 8 ) 


2. 13^ ^ # '31?rfT-3I^ hM % SRT (1.1) 351 W 

3^1 

A:^ 

(l)n,|3^ Y EFT ^ ^ n + 7 >l+ , + l>p^ 1>-1 
(n)f^^-((x), 0<x<jc,<oo^ ^?T: t 

(iii)/(0) = 03T^ fc = 0,l,2,...(|3 + Y-l) t 
^ ^FTT35^ H*ft35T^ (1.1) 351 M #11- 

t 

g(t) = A J(1-y)P+'>'"^" 2 exp[a(r-Y)] [2aiy-t)l 


(D + af(D-a)yfiy)dy 


( 2 . 1 ) 




(-iy-^-i(n + l-p + l)! 

(2a)^^'*’^ {n + y-l- 1) ! 


: WW % 


/(/)= F(p) #7 g(t)= G(p) 


( 2 . 2 ) 


M357^ (1.1) 351 Wm[ ^ (1.4) (1.7) 351 533#! 37Fl W HUT 35^ 

^ 33 : 351[^1 3T #f ##tf#l ^R«1F 313 #3 % 1 


Gip)=A 


(p + aY‘^‘-^*^ 


(n + y-l- 1) ! 

(n + Z-p+l)! ■ (;,_a)(« + ^P + i) + (P+Y-2/-3) + iJ 


x{p + a)^{p-ayfF{p) 
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^31^ A Jfjf ^ (2.2) SRT W 1 1 

W ^ Wm JIMPT (1.4) (1.5) ip W?T ^ (2.1) TTIH ^ 1 1 

?3nq 

fip 

(i) p=o,y=/+ 2 ?fr SRT Fnf^ra' Ji^rJT i w ^ li 

(ii) P = / + 1 ,y=/ + 2 ^ 3511^^’ SRT ^^^Tf^TcT JFPT II 311^ ^ 1 1 

(iii) P = 2/ + 3 ,y=0 ^ II ^ 1 1 

(iv) P = 2/ + 2 ,y= 0 SRI Wr III ^ |l 

(v) p = n + / + 1 , Y= 0 ^ ^ ^ ^ ^ ^3TM 1 1 

JI^ B 

(i) n,l^ P £PT t^n + />P,/>-l,2/ + 2>P 

(ii) /''*"(x), 0<x<x<;c,<°o ^ mskV. -^mcr ?f cRIT 

(iii) /(0) = 0 ^ 1: = 0 . 1,2,...(2/+1) ^ ^ 

(1.1) ^ W! ^ 


g{t) = B 


(£> + a)P(D-fl)^''^^~^/(0 + 2a | exp[a(r-Y)] 

0 




4y/_iP [ 2 a{y-t)]-iD + afiD-a)^^+^-^f{y)dyj 



(-1)"-'-^ 

(2a)2/+i 


(i3) 


(2.4) 



^55^ cn^ ... 
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^3qq% : 

5r^ ^ ^ ^ ^*llch<u| (1.1) c(5T ^raiy (1.4) of)[^ 

(1.7) ^ ^ ^2TT W ^ 5^: ^ c|(^d ^ m 


G(p) = B 


1 + 


2a 

ip-a) 


-|rt + /-p+ 1 


(p + a)^(p-a)-‘+^-?’F(p) 


^ IT# fMt |l 


(2.5) 


1 + 


2a 

p-a 



1+L 


exp ( af ) 2 

r= 1 




r 

\ J 


(2a)r 


£ll 

r- 1 


= 1+L exp(ar)-2aiV,^^ (-yv+ 1 ;2;-2ar)' 


= l+L^2aexp(ar)Lyii (-2aO J (2.6) 

'31^ (2.5) CRT ^nW 5rfcI#R (2.6) ^ Wr?T ^ ^ (2.3) cl5t ITlft: ft ^ 1 1 

(i) p = 0 ^TT p = /+l ^ ^ 5FT?T: SRT Wrf# IT# III ^ It# IV 

^ inf^ ^ ^ ll 

(ii) P = 2/ + 2 ^ SITT f#1# I# IV ITTH 1 1 #t ItcTIR ITl^ % 

3# ^ ^ cWT SRT I# ^ ITIH M 

^ f I 


fcIsRIHim 

^ tte^ Tifaig- f|p:fjTi_ §||yct51<n ^\jfl1## c}#yf, ^ % 

-STT^t f W ^#T^ ^ #Tt ^ '311=1^ ’IT## f#fT I 

1. TT^'o : Jom Ind. Math. Soc. 1964, 28, 163-167 

2. TiJbc)^, v^o %o : Bull Cal. Math. Soc. 1953, 495,1 
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3. : Tables of Integral Transforms, Vol I McGraw Mill Pub. N.Y. 1954 

4. 3eT, t^o : fisiH <#1?^ sgo qfiRT, 1974. 17 (2), 155-119 

5. 3HT, trg-o T^o : 3go 1980, 23 (2), 77-81 

6. >^0 Wo : *l{^ *11^, 1981, 24 (3), 279-283 

7. ago ttftgBT, 1975 18 (4), 323 . 

8. #o : Proc. Nat Acad. Sci. India, Sec. A 1967 37, 67-70 

9. : Amer. Maili. Monthly, 1963, 70, 291. 
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j ) <H 'jl i iil awR ^ am aiiq#T 

^ni^fSTIRIR 

■WI<R II*IPT, ^ ^ 

[jTW-^jFratt 15, 1998] 


OTT 

cTTJ ^ [^yf=r I) 4.96-7.04 kV Wf, 

( A; )i ^ ( A; «ir, ^ ( A,- )l, ## 

^ ^ -snqit^ 3J3M ( A,.)j.cT?rr (AfV^^ % mRuiHT m ^ 5RTcFr 
% JHIM 451 W I 6.00 kv ^ ^ ^ W JPim % 

^ V„ 451 4ftwpr 5.22 t 4.96 kVct45 42 Wl 54^ % 45M 
44144 t 5.48 kV 47 -% (A.O^W 4H 100 t 42457 29 iT W 441 
3F4 47 ‘4414’ 451 4147it454 4# fOT; ^44% 41454 'JiN’il'U 

53^45^4 % 4154%, -% (A,)j. 451 4H ?lt:-?1%: 421 #7 211 2151545 
^ ^ 4414145 4414 451 '31%t4551 f311 1 4144 441 445141 % 

7i#3n % 744 TRR 4^414 414 I -% (A,.)^ 441 -% ( A;)^ ^ 
qR<1|uif ^ ^1%71 ^ m W4 l%7t% % ^Rpl '3lRl?it44-7I5?l 
%1R1 471 451 J)R|<5cH ^ 714541 ^ I 4414 ( A,- 

'sM-Rl-iaRT 451 3ft % I 


Abstract 

Energetics of adsorption process for the Joshi effect and thermionic 
analogue of Joshi effect in air under semi-ozonizer excitation. By 
Jagdish Prashad, Chemistry Department, Meerut College, Meerut. 
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no 




The influence of aging on the magnitudes of the Joshi effect ( A i )^, 
thethennionicanalogueof Joshieffect( A i )j'and( Ai )j^i was carried 
out in air under semi-ozonizer excitation in the potenfcd range 4.96-7 .04 
kV where ( A^) L and ( A^- ) 2 - co-occurred. Aging for an hour at 6.00 kV 
caused a deaease in tlie magnitude of the threshold potential from 
5.22 to 4.96 kV. After aging for' 5 hours, the magnitude of -% ( A i )i 
at 5.48 kV from 100 to 29 and at other potentials, no ‘effect’ was 
observed. Whereas under thermionic emission, the magnitude of -% 

{Ai)j decreased gradually and at higher applied fields, positive effect 
was obtained. The results were similar under thermo-electrons and light 
to-gether. The observed decrease in the magnitudes of -% ( A^- and 
-% ( A I )j might be due to the deconditioning of tlie adsorption-like 
boundary-layer formed during discharge. This lends support to 
Joshi-theory for ( A i )£, 

swR iAi\ m ^ ^ ^ ^ ^ 

fli# ^ ^ (Ai)^ci5t '3Ti^ic^ 

^ % M, ^ ten ci5t ft# I, w iPWT TFrr w 1 1 

JiRflT I 3frawraFiT (Ai)i aw li irqW, Mi 

^rf^BFT SRp ^ ^ ^ f , cBt ^ ^ W ^ JRTIcT 

(Ai\ ?WT 3TPT#T JTROT (AOj-cRT '3TSf-3fRTtf^ % fcRT^k ^ ^ 

% m«T 5RBR qf^cif^d frar 1 1 

iPftWRj 

WT % ll#! ^ 3TT '3Rf-3Mf^ (pAir = 213 Hg,30°C) 

^ ^BM IRTRFT % Wm ^ ^ M 3^^ to W I 'STtol 4.96-7.04 kV 

^ ^ to W, cFto ^ tTRRT ^ -(Ai\,-(Ai)^^m -(AOr+t ^ 

m '31'^'rilcbH I'STT 1 =BM 5 flcB fto W ^ 

% 'SRFffl Wn ABM 'C^cI^hT % ^RR fcRl#! «1RT W I ITOW ART Jl^tB 

%#q ^«T ^ f^[5l ^ ^ I 

^#»n*r5r«rT^I^ 

W SRRR % ^ ^ cTSTT tTRR % ^^R to ^ 

tor TT 5.22-6-26 kV tor wrr OTTcT 100% «Tr I 6.00 kV RR cBRT 

RRTcR ^ ftor WET ^ -100%(Ai)^ RT (Ai\ f3ir RT ^ RZ RRT (to l) I 



... Ill 



f^l : 1-6 

% W ^ % ^ % ( Ai )r ^ ^ 1 : 

kVeFT %(A,)r%m«T^F^ ; 2,3,4,5 ^6sFT?T: 1,2,3,4 ^ 5 

JZ'Hiq'l I ) 

6.00 kV ^ ^ JTWT % Vm^ ^ 5.22 kV ^ 4.96 kV ^ 

W I Jl=f)T?r cWT m'R 3IW%r 'd«l44 % ^ ’ft ^51®! M=bK ^ 

^ I W?! (^4?)^ ? ’^ ^ aPr#4 ^ ^ ^ SHTl?T4j MHM 

^PT ^ §3ir I 

qci7 asrsf-^gsp ^ ^^isr tio^i fcRi^-siRr ^ frt 451 i^fiFsn^ 45 ^ 

% 1 ’JE-4inf-WT % ^ ^ ^ I ^ ^ ^ ^ 
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^ <3^ ^ 1 1 '3i35Tpj ^ ^ ^ Wff^ cpTefimTcFT cFT cfjpJ 

^ ^?TkaT-^?T #M-?T?r ^ fWr ^ wrar I, ^ ( a / )^ ci?)- 
^3?T% % 1M 5?5icr: viTiwi41 1 1 spM jrnra^ ^ ^ ( a i )^ ^bt 'qft^ 

^ ^ ^JiTcTT I 5r^ '3T«jfg; ^ricf-^ 'Srf^riSTT, ^ % '3i3?rR 

-(Ai)^ % I, wr ^ ^ 5WFFT % w: ^ li 

cTR % ^kR, - ( A / )j. cR qfkTTR HR W '3fk ^ ^ k 

feHBT + ( A I )j. ^ qfkRkr ^ w (to i) i ^?tt ^ toto Rt kto E^qiicHct, 

RPH 'SRRiHfq^it cj^ ittoq Hf?!' qrr 'to % q?fFR hit;?; f \iq% hrrt tokr 

finqcr V/ % ^ - ( A / )j. cfTT + ( A (• )j. ^ ^ 1 1 i^ % ^ RFT qr 

RqR totof ^ srkitojT ^5R% , ^ w qFfT-qfto % hhrr ntot^ff Hf5t ton 
^ % to 5(?T m k sfR^i'ifl' 1 1 w ^3 iicr tonf qT RtR '3Ttokr % 
'SRpfn 'SIT SRTRHp qi^THf HR gRT ^ I ^^ft-ftoiRT % kPR cTHTT ^ilT toRH^ 

ton + ( A ( )z, % to 315^ ^ f I q^ ^Trot agton qto f i 

to-nton nM prthr hr ( a / qr wm ^-toflto ^ niqto nnr to-tofrto 
^ tor 1 1 to-nMto ^ ^ ^ wr, to^Rto hrr 

qniHFT % qtoiFRHTFiq Rftocn ^ ^ ntoto n^t ^rr Rfto tot i 'Rcrqn, 

to tofito ^ hrr % -( A I )^ HR rrtt I, tor to q^ toto ^ ^rr |rt 
li -(Ai)j. qr - (AOi nr - (a/);.^^ % tot ^ ^fto 'm ^ toto % ton to% 
tor^fto-n^R cir % qfci^RR ^ hfrr qtor ton 1 1 

-( A i )^ % qtoTTR qi: srfto totoito hrr qmnR % qnm k rr ton fton I 

■to toton % ton tofto tot qr to tot toto, nigninn: q^ k wmfto hr, 

( A i ntor Hi5t totorto % tonnR ^ toto n^nr 1 1 ?n qcRc -( a / ), nnr 

— (A/)j. % Rf-Rftor % qnn ^f m qftoPT (aO/, % fM toft-ftoRT hi^ to 

nnto SRH Hfto 1 1 

f?rarn'-5Tm 

to niRo ^o TRTto ^ ^to % fto toiiHB Ritot 1 1 

M?t 

1. toit, qno trg-o crar ^§r5R, to t^o -. %r, 1941 147, 8l)6 

2. tofr, qno RR to to : 1943, 151, 561 

3. to, to to, jMo 5f5^ Rito into 1943, 19, 117 



3it9fr 5n7Tcr % ... 


4. 5Rn^, tf)-o ; T^O #0 #fRI, ^JRFI# 1061; aSIT 

•• f^lIR iyy.‘5, 38 (2). 111. 

5. WR, ^ 5i5S^, 1974, 1, 1.3 

6. ^?fr, tr^o ^1^, 1947, 16, 19. 

7. 7^, trq-o TTo : 3i#o ^o T^o ^o, 1950-51. 1, 91 

8. T^FFjf^, : 5(#o %Pro ^o, 1948, 25, 2‘^5 

9. 7%r, 1:^310 TTo : 3pfo fero 1951, lOA, 182. 

10. Tsfr#, T^TTo T^o : iMo fprqrr 1947 f^o ^o ^ 26 ^ 27 
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^ 

^ ^ilR y WH 

55n?RT5-2110()2 


mm 

^flcfrar ip" fcHTFr % aralPi* ^ ^ cr4f*wite ctsit 
^ ^ fM ^ JT^ Irak felT 

w I M M SFT w I 1 X 1 gjf jfte^ 

•sTraR % ^ ^r>ffe%e #?: g 5 t' ^ ^ 0.20,25, 30,35 

40 3 T JtfcT ^ irar W I ^ 45, 60 qqT 75 % 

^ ^ ^ gisif % ^ '?Ri?r w ^ %-qR 

IflcT fcb4l W I wr wf ^ 415^'JH, WBtW, qteRT ^ %f^RPT 
4 ^ W ^ % M 7 RMf ^45 fw W 1 

WIT w % 44 T 4 iWl« 40 e? T# q?!’ qr ^ wk 
4 ^r W ^ OlfttWFT ^ ^ I k? 5 twr, WkiUy ^ifeRT TT^ 
w '3'^it$'j| 'sftr qkr ^ <ai4 4§’ kk % k^Enr w?r 

f 3 TT WIT W W 5 qtW) TT^ ^iT cpfer^e 

W ^ k^SITfcr WIT W I ftR ^ ^ ^ ^ wf 

^ %f?^TW 45 T ^prpT WT WIT W I 


Abstract 

Comparative study of vermicompost and farm yard manure. 
By S. G. Misra, Sanjecv Tripaihi and Arun Kumar Singh, Sheila Dhar 
Institute of Soil Science, University of Allahabad Allahabad- 2 . 

A field experiment was conducted at Sheila Dhar Institute 
experimental farm in order to find out the compiirative value of 
vennicompost and farm yard manure (F. Y. M.) Fenugreek was chosen 
as a test crop. Vennicompost and F. Y. M. were applied at tiie rates of . 
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1 16 fWiw BrqrSt cT^it 'Siw % 

0, 20, 25, 30, 35 and 40 tons/hectare in micro plots of Im^ size. The 
shoot growtli was taken after 45,60 and 75 days of sowing and tonil 
biomass was detennined after harvesting. The dried plant material w its 
miaiysed for N, P, K and Ca contents. Maximum growth was observed 
where vermicomposi was applied at the rate of 40 tons/ha. The uptake 
of N. P. K. increased with increasing doses of vennicompost <\i\d F. Y. 

M. but vennicompost led to higher uptake of these nutrients. However, 
tlie uptake of Ca was lower witli vennicompost at all the doses, 

^ T^j'3fr ^ ^ cfi|-4|?icb >3Tq%2: ^ 1 1 

wp ^ wm ^ 1 1 ijUFif p ^ 2 ;iM ^ ^ 

^ f 1 p 'Srqf^T^ ^ taR 1 1 prr f 

RTFTT R# I tr i^fFTcr RR Rt ^ cfF^ f % 

SRT cfil#TR m arq^ eTFRTRR RRte ^ 'q-£|fc|T'^fira' RpPT 

^ RT WIT ||l'’ 

fraf % arcriM Ri -aTTERT rrr f rT M 

airST crMcTRT iRR =R^ f 1 t RR?li RRT ^ ^ ^ ^ ^fTcT f afk 'aRrefrw 

aFRfef wr wst % RST ften ^ f I pr tiPrt qtiqR ^ q?! wrsrt rr 
% aR^ rrct rt Rf pj tjRfRT li ffr w ^ r^^irt arprar ^ 

^ f ar^^IT aite W RRT 1 1 ^ pr arTW (worm-cast) 

^ arfSRFi w RTR 1 1 PR ^ f pR^t ar^T^iT 

^ RR [^Pl44 RRcTT, fcrfwr %i^TRT, R«JT RTW RRRRR 

aifSiR RR ^ qTR RRT 1 1 1-' ■’• 

^nffqRfnR ^ Rr4R'4) prsf p rfp^R ^ ci?r rtwrt Rt ^ ^ wr p RfeufTR 
^ ^#R RR RT pRTRR THTR ^ cR^ % i^ffp ^ RT TRRT Rf 

W ^ P 2FT% RRT RT RT pr R^ RfR ^R W 1 RRIR % RR RtRR cT# % 

apFT ^ PR W1 

Uq>llr*i4> 

RffcfRfiR: ^ RR^ % M RR fes ^ Wf^ RT WTT RR tefiT RTRR 
60 X 40 X 20 Mo R I 17 fMo RT#]R aiRfM TRsf PR W 1 
15 RR 100 Mr R^ RR M RR^ Mr ^ Mr ^ rrr-wt rc rf^ pr 
W I 45 M % RR 9.0 fRRTo MrrM Mt faTT I p MrRI'W RT TFTIR rM TTRIR 
^ fM fMr RRTI Me =1^ ^ M ^ RTR R^ 1 
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cT2TT ^ ^ ^ 3rsi^ 

yi4lRich iiipf tn[ ixi ^o, 'SH crr ^ seiFU ( r.b.d.) 

^ '313?TR tM ^ I cPffcFqte ^ ^ cilt 151^ cpl 0, 20. 25, 30, 35 #1 40 I# 
|cf%o Hl5|- 5M W 1 ^ M % #51 ^ 71^ 1 ^ 

^cTlf 45, 60 cr«TT 75 M ^ ^ #it I |=n^ % 75 f# ^ # 71# 

^ ^ ^TMT ^ ffR w l#TT Wl 

xf# # ^ if xqi^JfXjR, WS^T, #ZRT ^JJl ^ ^ # 

7T01##H f#IT W I ^ M #171 #R % 5RT 7]^ Tqpic^ f^lf^ 

cfH P[#7T ^ |q tfj^ ^ (Plant extract ) #1R t#Il Tpir 1 TOT# 1-3 ^ m mR^IH' 

1^ TJ^ f I 

’#TFTrT«n’f^^^ 

TIR# 1 if Tiir ifjjf c§ % qRxn'Rf % iqs | f% ^ SlcRqi# 

^ c|4ictiJ#^ Tf#7 # 1^ # #1511 eltWI^ 1 1 

IIR# 1 


il# % xf# # (M) 


13W7 

45 i# ^ 

5^# % 

60 ^ 

% 

75'"fe7r ^ 

MsFT 

6.0 

7.7 

14.7 

#f2P7fR^ (20 ZTf^o) 

7.5 

10.7 

17.1 

^TffcFqte: (25 ZTf/lo ) 

8.2 

11.0 

18.0 

^r#Fqte (35 s7t/|o) 

8.7 

11.5 

19.5 

cT^BTqte: (35 ZTf/lo) 

9.1 

12.2 

20.9 

(40E7r/|o ) 

11.0 

13.5 

22.1 

7itW7 # HR ( 20 Z7 t/|o) 

6.2 

8.0 

15.1 

TfllT # HK ( 25 ^7 T/|o) 

6.6 

8.3 

15.8 

7fR7 # HR ( 30 ZTT/^o) 

6.9 

8.7 

16.3 

7ik7 # HR ( 35 e71/|o) 

•7.5 

9.0 

17.0 

TfRT # HR ( 40 ^7T/to) 

8.1 

9.9 

17.3 
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geRT ^ cptficFqte % OTEnfef % ^sjf cf^t ^ 20 % 
^ ffe Wft ’t 41' I ^TRoft 2 ^ ^ ^ % qf^TiTT 5R^ ^ I f% 40 ZR 

5 # to ^ ^ 51 ^ RiT H| 5 ^ IIK pRT t % ?n^ ^ m Sft ort^TTf^ 
^ ^ 1 1 teR W % cTF^ ^ ^ 20-153% ffe qr^t I 

^ ^ cpfeRte t Wm^ ^§T % 3 R?Tte ^ 3 ^Q| 

% WRT ^ 1 

?IR»ift 2 

c^ OTR 


HRJK 

'tcRTT 

(ZTo/fto2) 

fft^RTR 5ft pZT 

ft ^ 


300 



elftfeftRR: ( 20 zq/to) 

360 

20.0 

c|4eb^V (25 

440 

46.6 

^ftM^ ( 30 zq/to) 

480 

60.0 

dfteb^V (35 ZR/to) 

600 

100.0 

ctftfeftftz (40 ZZ/|o) 

760 

153.1 

%T qft HR ( 20 ZZ/|o) 

310 

3.3 

fttWT qft HR ( 25 ZZ/to) 

330 

10.0 

eft HR ( 30 ZZ/|o) 

360 

20.0 

ftRR Zft HR ( 35 ZZ>fto) 

390 

30.0 

ftkr Zft HR ( 40 ZZ/|o) 

410 

36.6 


^ ?i?^ 5 ft insn’ 'll SWR 

HR'ft— 3 sIcTRft I % ?JiScfj RM Rt5R eft ft ^jq^nfftf 

^ -aift^ cpffcpqte ft OTefT^r ft v3rf^ 1 1 Ttf srp- tt ftet^ t ^ 

ftl'ST wft ft %f^RFr 5ft crftcFqite ft swfer ft fttwr eft hr ft OTenfer 

wftr gft ft cFT I ^ ftw: ft ftqR M Rft cI ft^chuil^i ft % | ^qq eft 

ftPR 'Sq^PSTcd % ehK^i ^ I 



?TSTT egj- ^ ^ 'SIWH 
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?JR^ 3 

^t«}t % ^ ^=TI5#3R, wiik^T ^i5t w 



■|||H 

wifraar 

p.p.m 


%f^Ra 

p.p.m 

ffrwir 

1.31 

42 

54 

14 

cffcfrte ( 20 cW/fro) 

1.42 

56 

176 

12 

cl'frcb^V (25 za'/fro) 

1.53 

60 

190 

10 

^rfrfewte: (30 aw^o) 

1.61 

62 

171 

14 

=i4I<^W1m (35 ^a^o) 

1.81 

60 

169 

24 

■4*frcFMlw (40 aw-^o) 

2.31 

104 

180 

26 

^ ^ a3K ( 20 ^/|o) 

1.39 

46 

no 

39 

aifr ( 25 ZT/fro) 

1.45 

58 

118 

34 

frkl aifr HR ( 30 za'/fro) 

1.49 

74 

130 

28 

^ HR ( 35 ZT/fro) 

1.76 

60 

105 

46 

frtRa cifr HR ( 40 ZZ/fro) 

1.92 

60 

124 

52 


g5T#rai ci41cbuiV, ’frsff % ^fiw ^ sjRor cr^t 

^ 5RcTT fRft 1 1 3Tq^ ficIT I, ’te cM 5^5 ^ f cT^IT ^ 

^ ^i?r ^ T# 1 1 ifisR ^ iiK % cii|fch«iV c)5t %2Jt ^ wr 

^x[cmR W ^ % 3'^¥^ 1 1 ^pfljp^e cJTT 40 J# tcl^ =1^ 

^ 1 5rak HR^ ^icffiFT JTiH ^ li f^aiM c^t wi? 

^ ^ I % '3#WT aw wffawfRe ^ ^ ^ wr a#T i 

1 . R'Sci'^'H , afro TT, wt^, 311^0 OTT #W, ^to T^o : The use ol' earthwonns lor composting 

Fann wastes. In composting of agricultural and other wastes, p.p. 229-242. Edited by 
J.K. R. Gassor. 

2. <^o : Ann. Anim. Zool Ixol. Spec. Publ. 1971, 4, 5503-512. 
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2 % Hm *1^144 <bi4R«(i ’ftW 

5ITM ^ WFn ^ HT^ 1^ 

spfn^, 31#3 JI^ TFT ^ 3^ 

fWMH ^WT, {{^) 

[m -3RF^ 15, 1993] 


wm 

ML. HL' JRjR ^ >3!^ 1%% 5n1t^ STT^ (^ M 

=Li,Na^K;L=Mspftfcr l-^^TH^- 

2- %fSM ^ hl' = 2 # fIcifJRr ?ni^ 

xll^cbdl cPIT 'SIcRTfl 3!rai^ % sni 13^ ^ t[^%1 


Abstract 

Mixed ligand complexes of alkali metal salts of some organic 
compounds with 2-methyl-oxine. By Dhann Pnikcish, Ainarendra 
Prasad Roy and Oin Prakash Gupta, Chemistry* Department, Paina 
University, Patna (Bihiir). 

A number of mixed ligand alkali metal complexes of tlie type 
ML. HL', where M=Li, Na or K; L= deprotonaied c?-mtrophenol, 
salicylic acid and L niij’Oso-2-naphtliol and HL =2-metliyl-oxine have 
been isolated and characterised by elemental analysis, conductance and 
infrared spectral studies. 

8-?TIII^RftfM#T (3TTcf#T)'''^’ W 8- M#T N- ^ ^ 

^nfFr 3 iter^ ^ R)<xik % ■arEzpH feir ^ ^ 1 1 ^ 

sn^ 2-ilte -STTcRar ^ ^ Tit 1 1 
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«j4«%T§T, '3I#5 SRTK TW cM STcBT?! 


jrpi 3 t^, i-^ni^-2-tqr2iM (hl) 2-4f^-'3Tfci#^ 

(HL’) t^-^tf^ ^ ^ I 

HL % 5I#T *115 ?R®Tf ^ 

<S^ ?1T l-Hl^sil?it-2-^fW^ cr«TT ^ ei^slcKll^s c{?r 
1:1 ^ <s{^m ^ ^ 95% tT£tw 4f 80^0 1 •Ei^ cicfj wrarr 

^ 9'^^ctcrrfl^ I w cr tTZRM ^ sf^r w #1 %cr-mK 4f so^o 

R ^?IT?Tr RfTl 

Hl^d ra^ «3>«ji 0^ ?iHT 

HL W 2- '3IIcf#l (HLO ^ ?nfl^ ^ 1:1 ^ 'SIJM ^ 

?i<+ciicbK '9#ra' 4r wr 4r ^ w l ^ Ricilscb r: ^ 

^ Wcllf^d f^^lT W I % OTfRf sn^-sn^ %it^ '3R^lf^ 1^ BR 

=R t sfRTT W #( 4r 80° 9T ^ W I 

»#TR H«IT 

HTFf fefrqr W ^ ML. HL' % ^ RF 

4 ^4t5|^ 1 1 

t#r f, KSal. A. HL'arq^ 1 1 ^ towf ^ 

I M?, f?R ^ 'STgcfk fcidWcbT 4r '3rf^ f 1 ^ 'Srar-m 4" 

3RT^ -im CaCi2 % ^ M%r 4i wr rtctt I- 1 1 Ms ww ^ 

^iiRR Mf R ^ ^ ^ ^ M I R M <3 tt rrt 1 1 

^IH+dR 

HW ^ ^TFlfel ^ 10'^ M HT^ R 25° %o M 

^1 

M ^ 4t ^ 01|U|Ic|cfi T:|Mcbdl 3TK?f CR) Mr 1:1 fcf^qi^^MT m M 

^ Mr I f^ MiMt I 1% ^ '3trM ^M^-art % ^ hih 

w Mr Mr M I f% tr ^ ^ ^ ^ 3*^ 

M clFfT |i 



2 -^^ 
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aT#5 jraF* Tm cwr 'SfiM 



KSalA. HL 2750 br, 2650 br 1625 m, 1605 m, 1580 m 



2 -irftl^ % Wf ... 
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'SIW Ms enj (ML. HL' ^ M = U, Na K, L -f^wVl^fd' 

0-^iiSsJi'^l^ , tMrM) vap^ cr«TT ^ns^-2 %t«im hl'= 2 1 1 % 'sra'- 

^ ^nqqf KBr ItRFFSIT ^ 4000-65cm’* % ^ ^ c^ WIcTI t M ^ I 

m iR 3 iFBt 2 ^ M ^ tI f i 

2 -i[f^ 'Sfici#! % ^ 3400 cm‘^ ST WT %r < 3 icr^frcpr S^ I ^ 

SlS#jH sRFT c^ SS'f^Rl ^ cTM II 

Ms 2 -ir^ <m^ ^ ftM Ms, Tif^ ^ ^ ^ 3 T 1 tsFT S^ 3400 cm'^ % 
fcfFim S 5 T% 2700-1900 cm‘^ ^ ^ s|?r M f I SSM^ 

'Si^sTpRr 1 1 M ^ ^ ^ Ms Ti^ 1100-700 cm'^ % wi ^Mct %r 

3 Tcf?ih^ s^ s# SRsr I 

Ms 2 -ifM < 3 TfcF#T m IR 7 ^ 1605 cm'* ST V C=N cRT fl|M -STcr^Tt^ S^ 
5 RM SRcIT 1 1 Trtt ftM Ms if S^ SS Msss 10-35 cm'* sisr W 1 IS 

TT^ Tlf# ^ Mnss ^ ^ ^ (v,«„ cm- ‘ )qcfi v 3 RT S^ SSM Ml # 

(SSS Ms) % Mm SI 5 STSTSSf -NO 2 , COO" sss SST -N = o 
SSMcT ^ SSTS ^ TMST ll 

V C = N % M 10-35 cm'* MU Mmt ^ MSSS Ms % % 

TIM teMs MM % S1^#SS STSr^ % STMS % ssssssM s^r stmt 1 1 

^^SFTT ? 1 «IT ^ 

dll$l4) i%5Ms, T^lMcbdl STSS SST IR T^SSI '3TTct5^ % STMSS M 3TTSR ST ^IR 

ss^sit % PiM Ms Tij^ ^ Mtmi; y*siRid stmit stmM s5t Mr 1 1 



M M = Li,NaSTK 
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«l%R5T?r, SRTR TR ?T«TT sfm 5[^T 


^N/0 

L<r ONP, SalA, 1N2N 

\ O 

^13^ ^ (^o tjto ^) i%?c[flraM?T 313^ 3rr#T, ^ fe# % 5 # 'sm 

^ =RciT I ^ ^ ^ im ^ ^ I 

1. ^O T^o W -?^, t^To 3fR0 : J. Chem. Soc., Dalton, 1979, 1520 

2. W§T, Eirf ^ f^, qg-o -to : Polyhedron, 1984, 3, 243. 

3. rro %o, w§T, epf ^ TPT, i^^ETo %o : J. Ind. Chem. Soc., 1976, 53, 465. 

4. 5r45T?T, spf W % , t^^To tfl-o : J. Ind. Chem. Soc., 1985, 62, 424. 

5. 1^0 %o, >^0 t^o, -aiKo t^o cthjt xpio oiTTo : J. Chem. Soc. 

(A), 1969, 2536. 
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THRsiR % siiftiii W sm w wfrt 

^nstiT (*50), PldJ (TRo) 

[5IIH-W^3, 1997] 


TOT 

^ t w cipr <3ifci^ ^ ^ 

wll ^nf^cnfM SRT a)^cbii)cb- ^ ^ 

^TRIT ^TTcIT 1 1 it ’Tt^ ^ ^1^’ ’t ^ % 1 ^ 

fft-^3W7w, fetit, snf? t OTttr 

^ 1 1 ^ ^ tt 1 1 w t tm 

^ w. OTttff gt ^ ^ ^ 1 1 


Abstract 

Use of bamboo by tribals of Rajasthan. By Saiish Kumcir 
Shanmu l^ige Forest Officer, Aravalli Afforestation Project, Jliadol 
(F.) 313702, Dist. Udaipur (Raj.). 

One of llie most iinporiiuu plant species eihnobouinically for 
Rajaslll^m - Dencirocalamus striaus is under pressure due to unchecked 
over exploitation. Biunboo is used by die uibals in a viiriety oi domestic 
ways. This is popularly called as poonnan’s timber mid used in hut 
construction, agricultural implements, toys, folk-medicines, weapon 
making, fencing etc. Bamboo has a reputable place in religio-cultural 
sector of tribal life also. In die present paper nearly 6 dozen uses of 
bamboo have been described. 
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?Rf 


^ ^ ^ ^mcTT 1 1 #ET q^l5 ^ ’Tg^TJ^ iFT-^3M5f I 

^iw af i R ' ^if^qT , ^ ^ '3R1: qcf cFff % m f^rara" ^ ^ 'snfenfM, 
% yflcFT ^ ^ 1 1 cnff ^ w t I ^ % oiiRciii^iiT 

^ ^ ^ f^SlcTTJ^ ^ cfjT ^3^1^ 1 1 

l[FR«TFr ^ f^TcM ^ ^ ylrfcraf ^ cl^r ^ c^FI^ WT ^ 'aFRFlT I 
^ iF[p 5R^ ^ tfrstr- % 'sriferM srt ^ ^ ^ f^rw ^ 

ll 

TMFTR % ^ ^ wr 31FT ^ (Dendrocalamus strictus) 

^ sfiT I W8TR cf5t ^ cfFter, wra^, snf^ ^ 

'FIciT 1 1 % 'SMcfT Bambusa arundinacea cfSTT Bambusa Vulgaris ^ 

^ ^ 'jn% f I 


5f^ '3I?2IIFT TR^FT % ’IFT ^ ^JjTTRT % ^3^ ^ ^ ^ 1986 % 1996 
^ cRIT W I TRFIR % ^3^^, TRW, f^ItftW, 1%M, ifRJT, ^ia=ll5l 

^ ^pTTTcr % TMT^Rf^T W Wa^RTST ^ TT^ W 1 

^ ^3TTI=f^ Mcid'aHI ^{5t cnwl^ 1 1 '3TTra?ft t4cI'>TRT IJJTTRT % 5TRnT 

tl cR THTSJH ^ f%T# ^ fer it? ^vT ^ % W TFHH tl ^ 1 1 ^ 

cfr ^ ^ ^ f^RTfT I ^ TRT«TR ^ WI# % «TFT ^ ^ 'SffsicfJ^ % 

W RTF 1 1 ^ ^ T1^ W I 

RT ^ cF fTrcrT?t % FT, iln, r wr-wr ft 'STFrfrFR ferr w 

TTFT ^ RFfFT f 51 FT^-Slt RTRft FTH I RfenfM % T?flRT, ^T[^-f%FTf , 
^ ^ ^ 'SrariT, ’JR-FTS % RFTT^ FT ^Ff^ ^ RT % R1#F 

^ Ft I jgiff % tt aittf rfriRft FIH F^t F^I 

ttrr ?iW ^ FT Mr f I t rtt F?f 'STFjft g©Tw trf^ ff! t Firt 

1 1 RTF FRT t RFtr Mt ^ FT RUt Ft ^ FF RlttF ^ FRt f I W tt FRT 
fTT FFF RT FT fST FR, TTT^F FT W FR RTFtF ftFT RFT 1 1 FF ttf t FTF: Tift 
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^ q^i%4f ^ % W ^ 1 1 ^ ^ % 

xTpft % c^ ;3^ ’ft ^ % ftlcfiRT ft fen ^ 1 1 ^ SRT W-fe^RT nPT; 

Rio*^< w ft WT fen ^ninr I ^ cm rr rr nfft ^ ^nnft I n^n 
npT^ ?!WT fer ^nrar li 

wmn ft ftRT ^nq^n qft fftfer ^qfer ftim, spftr, ftler ftHr, lanfeT, 
n'nfen anfft 'snfenfeft srt fen qfrar li ^sqfeff ^ ftfei ^ W nqnr li 

fflMH ’ift ^prfqr ft ^q#r 

Zisr : ^ ^ qft W ^ 3RRT-3RRT miq5R qft ^ctzfel ^ I feft 
"zrzr” ^nfft 1 1 ’Ri# 

ft zizT ^ fen ^mcn 1 1 ^ TcRT qft 'sfmt’ qi^ft 1 1 snft qft Tife-^RR, w-ftn? , 
3FR ^ Ref ^ ; 3 MR ^iqrft ft) Rnft ft fenr ^nnn li nfftftf ft smft qft tot 
ft Rft§ft ftrft mift 1 1 

*nw : ftw ^ RcRft qjfrft eft qR w wn ^nrar I feft w q? 5 ft 1 1 
^-feftn ft) ftfer scT sRift mq)feft ft) ^ ftr^ft ft cm trit (rrt) ftt 

ftlR ft Rnrft 1 1 RR^ ft -SRST RRT ^ (Butea Monosperma) eft ^ ftl 

ft wm I (Ife l) 



feR 1. qn TRn wft w ft^ ftraft ft ftlft ^ ^snfer fen li 


fer 2. RRl cT Rift ^ BR-RK SRT nfftl^R ^ ^ 1 

fer 3. RRT R Rift eft RR-RR SRT hRc)H ^ W IrRT 1 
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^ ^ ^ 200-240 Mo 5^ WZ ^ ^TTM^ ^ 

2 [^ ^ cR M ^ 1 ^ fsr fM mn I (f^ 2 ) i ^ ?ttm M Mt I ^ ^ 

^ rlWT 60-90 Mo ^ ^ 1 1 ^ <1^1^01 §TraT ^ WFT 15-20 Mo W^ 

TUT ^ ll W ^ T5tT ^ fcTTST ^ ^ M ^ fM ^ 1 1 W #T 
M % sFSTT if SR W ^ W^ TTTRTTI^M%srjt^MI| 

It»TT : ST? f^I^ M M I ^ s^t §11131 ^ TSTR 3T ^ ^ 

^ cR % 35t Mr^ ^ ^7T3T WOT 15-20 Mo si5t ^ 35t TTSf)|t RT^f '3TR:-3R 

^ 1 1 ST? ^ l^fM Sf5t TRf otM ^ M ^^TKiT I (f^ 3) I 

<3IR-3R WWi M OT Mt 3T5Mt 

% I Mr 3T Tii' 'M f I 



' 4. ^ wtM I 


*1RF ^nzw : 3RT M ^STrM ^ TM STT fMl % ^ Mt I 3135 ^ 
^ w 35t 3ci# w ^sm SR M iMr sr r? rtM cr ^crM (’tpsit, i^t^) 
f I sffH si5t Mr t fft ^sirM ‘'f^Ri^ wr wm’ sr^M 1 1 3T ^ mM 

s^ 3 ttc[ft sRift % (Mr 4) 1 

MM : SR S|5t TRT, 51M >33!^ 3T "sM-TScR^ ^5 ^ TTFTl^TRR ?F% ^Rff 31 
sitt-siti 31RRM 3T IM M STT 31^fM M SRT M f I 3TRSRT tfcRT 

^ si?t^ Mt Mt f I 




SRT ^ ^ 131 

^TR# : ^ HIZ# cfj?^ 1 1 

’TOT : ^ ?Ft ^ (Intemodes) ait ^ ^HW I cTTO 

w (node) ^ ^ a 5 r%^i[|waT^%iaTTll w ait 
a 3 ?^ 1 1 ^ Ti 3 ^ 

% <;i^<B<n (^3TT, air 5TZ % M ^ rsa^ fear ^ 1 1 ^ Mr sr^ 

3nf^ ^ 1^- aiT aar MiFfi % wr ^ ’fr wr ^lar ^arar 1 1 

^iH^ aa a5iT ; ^ air wrr aar ?raaa ^-aar ^ w^ #s^ wr 
ai-aa ’p’ % ai^ t arafta a^ arw ?raa Ptair^ % aira 'snar 1 1 

: a? ata ^ a^ ?tdt % ^ ^ ^ ^ % aita 'sritit t i 

M % M ^ M M % aita ■ifr Mil 

:a?^aaaarwftarl^a^^?ar wral % aipr ^ ariar li €a 
al ai^ tf ^ M ^ M % aiaft M f|iE% air? an: M im ait aaaa 
9"x9"'3rTaiR ait azr| M anc M ^ aia t M 1 1 

asar : ^Ma-'3i^ anaiR ^ s^aaR aYailM M 1 1 Y atait ^ ar^ % ^ 

^ M ll M ar^ aan ar araaR ariaiR ait M f l isaft ara ^Jarar M M I 
diRb ar# % 3^ # ar? aira arr i ?al ml ait arartt, §rii, fiMt: t# 

^ ait araR w mar li al^ |# ataiM I # t M ti 

?r«nr : aiRai, , a^a, ai#, afaa, a#, airal , Idt arrfi I #a air s'jr 
F# li aa 1 1|5 a^ M Riar 1 1 

aiHnr : afa ait aa#-aa# aii? (Splits) ait a# m ^ ^ ^ 

% arat ait Raul I aiR I an# 1 1 

: #a % tTcn afR II M ^ i|# # mr I #aR I aar an RFTR aaairar 
Riar 1 1 al# aral Ig i|l % m I mla I w Riar 1 1 

lai : ai: aail % #1 M #aR aarl I5 ara air rcb Mail aarar mar I M 
ar il# ta cR ^ai| air airl anar li ?l %r aiw ll 

aaRT (flm) : a? ara ait a# lararaiR Taar It# I fMar, lar aa Itar I aarr ^ 
tR3^liatli M ar ^ arm an aaia # Tm mar 1 1 ^mrlsallrflR 
mRirar mar 1 1 M I ^ ^ t art# fMi# I Mt nm It a# 1 ai| 

aR ImnaiR amt a am aR ara al ## am| # all ar ai#aR #i ata am al ml 
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^ ^ ^ ^ HW ?FTTtr 7ii[ f I 

^ I ^RT5^ yff ^ 1^01 cBT vi’l^ ^ 

^ w ^ ^fcT^T ?i<i«^)i Riji ^Jfi^ ^ (Rr^r 5) i 


'qr^nwwt I 


if sf?r 


ilwi ( zt ^ f ^ ^ ' ST ^ Tfi ^ ' 5 RRT ^ tT^TT 

^■$dldl f I c|5t '31% 3^'-%# 3T^-'3M^ ^ ^ ^ %t I W 3T?Fr-3RTT cf^ 
^ # %t f I RW5RT % 1% ^ 'JvjTT-3#Tr ^ ^ fM % Z% cRPT ^Tft I 
6)1 



RrT 6. sfRT ^ 45SM ^ RRa ilchO ^2IT I 'TRT ^ ^ qc^d ^ sfiff qfc t% R^|^ cfJT 

■' fR ^ ( R%r chldd ^ iRichi ) ^ 5 r ^ =% 1 1 









f%[5r 7. ^ ^ ^ ^ I 

si^ ; ^ 'afti ^ mR'^^h ^ ^ 1 1 ¥Rf^ ^ 

^ ^ ^ 1 1 ^ ^ ^ ^FIHRR 

ifto ^ ^ ^ 0-45 cTWT 0.50 ’fto % 
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8 9 10 


8. ^ ^ ^ smr I fer 9. '3TPT ^ ^ 

10. ^ wft ?T2f?|t-^B^ I 

SIFT ^ (Fire Drill) : eiFT ^ ^ ^ ^ W ^ ^ ^ ^ 

Jcto ^ ^ TH ^ FF^if I ^ F^lf^’ ^ ipit 1 1 ^ '3TF1 t\ 

% I M ¥■# '31^ ^liFR ^TT^ {Clerodendron Phlatnoidis) 41*14) 4)t ^4)^ 

% SRit 1 1 ^ ^ ^ ^ ^ ^ 3% ^ 47T Wr ^ SR ^ I (f^ 

9)1 

^5Fff ^ 'Jm41-'I 

: l^fcIFF ^ ^ teif % ^ ^ 411: snt 1 1 

% friH 4)t IRI^r-JSTlT 4R^ % offsfll^ ^ 45FT ?IT4T SIKTT I 
45^ cB 5 ^ f I #E1 % ’jf^TTcT 4it ST^ ^lf|^ llt4 411: 44141 '4lc1l 1 1 4)1^1 

150 % 180 Mo cF4T M 1 1 

: 4F 4)^ ^ ^ ^TWT 100-130 Mo '3n41R s^ M I 4Tt ^ STH 4^^ 

^ ^(fl^ I 5 % 4)t cRF 13 M 4 ^ Mt I (f^ 10 ) I 

qM : M 4 it #fi^ SBT 1 Mi ?f4t 41MT 5^ “qiM” 4)5^1 icti 1 1 
H^tFTR % 41^ Mf ^ M 41 ^ ^ WFT 1 M W^ ^ 45t M 

M 4T 44t 4lt 4M 4^ ^ST 411 M M) 1 1 (f^ U) 


iwm ^ 'SnfenfM sni ^ ^ 135 



fli 5 r 11 . tcT #1)^ wfr i 12 . isif^H ^ ^ ^ ^ qMjqr i 


fira’ 13. ch<Hi7i i % wit qq ^ wr % 1 1 

: w ^2ffM % “U” ’snqqT ^ ^ I twi^ ^ 5^311 ^ ^iwif wm 
30 Mo Mil Mr ^ M f^rait 

1 1 3i%?H % Mi I qrf ^ ^ Mr ^ IM c^ qFrT M ^ li Mr 
M % M ^ Mf ^sfr Mt 1 1 %i <aRisn Mr I M M-M 
M f I Mr tM I Mr M M % I fMo 1 1 qM I M qi ^ M 
qn fSR-WR t fMit 1 1 W ^ ^ ^ ^ ^ ^ 

fclf^l^cir Mc^l^ ^ 1 (Hiptcige Ix^ngholi^fisis.l^^jiily-M^pighvdccdc) 

‘ifr sl^dWcf % sFTI^ ^ '3TRff t (f^ 12) I 

pi : M % ^ qi ciqMr(pT)ftMqlqqii^ wm ^ 1 1 
^-qM ^ Mr fj^M^^qiwrr^fqrfqrlq^ q^ c^ q qi M 1 

€Nqi/ sMt : w M % qqrqr MraR qp q?T tot M 1 1 M qq Mrarr 
IWTT qr w^, wrqrq M ^ q| aqqqi % q^ ^ qrr: Mr qror tot 1 1 Mr 

M (Persian Wheel) j^gMgtrqTqqtlwTOTlqiiqr Mt ^ qf 1 

c^ Mr ^ q^i tot I % TOtqri^ aiTqqT % q| tot qrT qr^ 
Mtot tot 1 1 i^r^ ^ Mrf qit M c§ ifSM % wrt M, M q^rorr Mr I, 
M ql qq? tr It M TOT 1 1 (Mb) 

^ #RT : cl^qiWrq^M^TOq^TO^qTfR^ltMTOrll 

: €r TO % ql arqiq-Mfqr III f ^ to ql wq ^ qqrl^^rrl I i^l 
TTOT^ Mr I M qq qrq: apeiT-TOi Mr-iM qq tot #q fro tot 1 1 
aiqi^T f|qq^ Mi M ql M lq D w tot 1 1 
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fHTT ?nf 


^ 5 FT vm ■ ^ ^ si?r ^^ 151 % 

I 5 W ^IT yPi£IH % ^-?Ft ( 2 . 0 - 4.0 ^O) M ^ Tfif ^ f I 

«ilMru : 'aT=f)M% -FFT "'STcfM '3151” (Famine food grains) HFH (Echinocloacolonum) 
w % ^6^ cR^ % ^ ^ ?Fft ^ ^ w ^fq%i fen 

nrar I nfen mm 1 1 (fei i4) 

mf|qT ’ir f^ir : ^ ^ w ^ few mf ^ nrntjm mt mfen m'f w 
sBFi mm 1 1 ^ ^ % fer mof ^ n? mnf m^ 1 1 3iFr m^ % ^ 

lit ^ 13 ^ w-w mt mt t m “Y” 3 iimR mi i(m ^qfe ^ t m? fen 
mm 1 1 (fei 15 ) 


mil % 3 oh 0 Hti ^ rni^ rni tTm ftin t mt ^i^ mm % i * 



fen 16. tipift : t w cfi?t mi mm i 

m^H mi i^m mm?i mi miSt nfe 1 1 wt mt nt mn cfit mt f i w mift t 
liiif m^mimt^it^mimi 3 nm?i # mnmi mm li mf ^ w 

^ % mm mm I (fen i 6 ) i 

<FTi% mr fefer : fet mmn 1 1|-# ^ mfemf it mi3 mn ^ mt t tmt % 
fer iM it ^ ^ mfR % mmt fetn t sum mm I m^ mm^m tfm % 
feife i^mimnfetmnim^mttli ^ fefer ct tfe % mfe: fer t ^ 
rnifmi ijiit nsrni fen mm 1 1 ^ t Fm-imR mi tt mf fefei udmrt mt 1 1 fm 




f 5RT ^ mi 
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^ ^ , 3 ^ FT-jmR % ^ cfit 571% % 5mT%t ^ ti? I (f%w 

17) I 

^ %=ff % 

1 . qrar ; % w ^ ^ 

2 . ^?T# ; ^TF ^ ^ 1 % ^ ^ I %r -31%# sRl^ ^?fRft I I 

3. *TI7ft ; ^ cildch % rRf % '-liil^d % 7TT?T cTfTRTi uMr 1 1 

4. : 7?n%T crra%3r 51 ^ ctstt c^i su^y ilcra) cr^^uctt 1 1 

5. W|7T : wfr %7TT 1%2T cnn zi3y | sjrTT % ^JITcTT 1 1 

6 . ^ % spy «rrEI ^ 'STTfellf^qf % WI ^F%f cfyy ay^ 1 1 

%t?ft SRI SRI JFRf % ^ cfyr i^rsRf f^ wit fw I ;- 

1. 'iNII 2. qRRt 3. f^lSIRT 4.7TRr 5. 5T1I 6 . ’Ifw 7. WI H. cSRI^ 9. cTRRt 
10 . ^ 11 . 

sun# fefwr SRI I %t tm 5^ ^ sfw ^ I fw^ 
cligrfi (ST^) %7ft Itcl 1 1 Sf tst % '3R# ?tll ws cUPT % %cfR ?raw 
SR% tl =W 'Slldl 1 1 

Tmfft^-snPiNF ^ % 

1. T7% ^ : SRI # RWT 30-40 Mto RIR 5f%tT RW ^ 1^ cf^H 

% 7n| ^ f I 

2. %7 mi JOST ; ity; ^ % f^T % S?FT W SW 1 1 §71% ^ 1^ 11^ 
5^ RWf WWT 150-180 Mo M 1 1 

3. %3T: Sf Mu W M % ftM -^ptr 7W I W W7 TlfblRl R7 It tIM 
I 5 Irat fMn cit 7R§ SIFT % M Mil §7M ew| M % wsr s sitt % srt M 
ll 

4. M ; gJiTlM ^ W STTT % w| M I IM M (Ml) sM 1 1 

5. STpT : W% mi ^ TSWER % ^ % 5IR«T DSR TTcTI RTf W ScW 1 1 

M SIT ^ SR% Ig STTT M (Splits) % 3RT w| M 1 1 
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^ §T«rf 


6 . : #Er ^ ^ ^ tM ^ ^ ^ ^ nwrr 

^jirar I ^51^ ?crr # 1 1 ?i[T% en^ tt ott ^ncft f i ^ 

W ^JncTT ll ^ ^ ^ ^r ?BFT 'SncfT 1 1 

7. ’TRlfl ^ ^ ^ETRW ^ ^ ^?RFR ft^TR ^ 1 1 RRUFT M Ri: 3 I 

RT i%=^ % ^ FTRfT I ?r«Tr ^ ^ #JT ^ % i%W 2fR 'Sml ^JTRft f 

(f^l 8 ) ^ FI? ^ FTT cF FT^f^F FT FfF 1 1 FFft ^ ^T ^ ^ TUFT: 

^5FFR ?F FTF ^ FFT^t FT ^T^FTF FFTT 1 1 



fe 17 . Tt| ci^ ^r tM % FF FT^ I 5 ^ fcT^ ^ FOFF FF | 

18 . Fftt cl?r 5 it 'Ftq” FT SR^tF 1 1 - 
1 ^ 19 . Fcrfr FT ^ ‘fiFft’ FT FftF 1 1 20 . FTT^ FT #T-te I 

8. Hf^FT : ^ c{5t M ft '3TTF#!: FT RF TTfjflF ^ g<3TT TUT FITF 1 1 FT^ 
Ff^ T?tF TT?f1f ?TT TTT? FIF-T^ FTTllFlffeRF^FFT^ FFlf % TT%TT ^ ^ 
flnflFT tFT ^ FTcIT 1 1 2? F# FTF FT 1%T^ (Abrus Precatoriiis) It ^ #F F?'# ^ 
1%FFT FT ^ FF FF 4k TTTF^ kFFT FT ^ FTTFT FTF 1 1 F^ ffFlflFT FT^t 
‘%T4t’ I FF^t 2^ 4 2^FFR cTFlf % 4k TUFT TTFT^ FT FTfkrF FTFT 1 1 (kF 
19) 

3 TR*T TSTT FF RiFR *t 

1. ^ : FFFF 3 .19't-^.oo 4to Fk) FF|t FriFTFT FT '3TTF ikFTT 1 1 

l.tgF-FPfii : FET F5t FT4t FT? k WFFFT M I, F^Sf-FTF^ FTT4 FT# 1 1 
CRT F? kf^TS 21sq[ ikTFR 1 1 ^ FFT FFFFR FTT4 % kk TFpkT RFTT^ 
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(Eulophia Ochreata) ^3nffe ^ ^J^FlcT ^ ^ W 

wm ll 

3. (^) : wm ^ ^ ^ ^TTcTT I ^ 

fen nicrr 1 1 nmHn ^ % ?M Tf w cbt fepR fen nrar 1 1 mniFr ^ 

nr fer ^ ^FTfFT 3-4 ^[JScfiT ^PTT fem «HNt mcTT 1 1 'J,<i4)l ?rfe % ^ 

fet t ■*%■ fr wm 1 1 fer #[ ^ nR ^ I feg fer ^ ^ nr 

% §cf 5 | nff ^RclT 1 1 (fer 20) 

4. %f^ : Rf w =i5t wn % wnrf t^rt 1 1 % fet ^ tte 

nR %feT ^R RcF nn# ?TRr % M ^ JITRr nicTT 1 1 %feT m R15^ ^pR^ wm 
nni? # nnft ll 

5. W : n? ^?RRBR feB% ^ 

nr ^ cBT ^ ^ ^ WT 1 1 nl w# rr n5li' Ir fell nr REsfen an^ 

fjR cR ferfer fei^ w 1 1 

5. ^sflqr : Rf fernl fet Rcfj fefe lilt I fefe 'Sfef ^ ^ 

% nil Rtl ^ wttI ml I mfe 

fdr ^3?iWf ^ 

1 . : l?RT % n5)t nfer 

I ?n fife Ifefet m anfei fen 
mmll fefenr n| feiffer afer 
cfef nl fenfeif m fenrnr 1 1 

vSfefe 

1. aR^fir ; nF Iw =il n?H 
I mn ImrrnR fer li 
cfil WR If-m^ c^ tT^ m aifem 

IrI % ^ nfe: w fen 

mm 1 1 «fer % ^ mm| 

^ nR ^[fl Iflf ^ ’mil I miM 
mm 1 1 RPi: amr mir n|m li 
If If ^ I 3 mfem 

fem mm I (ffe 21 ) 
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9Plf 


2. #1 ^ fl’l'nr : 

cpsif ^ if ^ ^ % ?Tr 
■4 m 

?fFTT^5MTll 
erWT 2.0 ^O ww 

1 1 ^ TO IMt % , 

Ti: ^ ^rraf % f^Ffft 
?mM uTRTT li ^ ’ja 
^mr eFTRT 'jTf^ ^ 

^ 4)1 ^ 

4^ 4|4T ^4x4 t 

'Slcf: TO ^ Ohi >4141 % 

(fer 22) 

fe#if ^iq%T 

1 . (?^) : ^ wf 45t fH fe#4-4^ 44 fl4m4 I ^ ^ 

% 4^ ^ 1 1 q=R ^ cRf 4)t 4x^4,^ tft- 4^ 44T^ f I ^ 4RT^ % M ^ 

4^ 4 )^ '4^ if '4M (Celastrus Paniculala) 44 444 ^ cRf '3F44 SW!% f 1% :1,4)lcll f%TT 
anirTli ^44l44cr 44 - M t 54 : ^4? w 4 ^ 

^ 45t 44# ^ % -3# 45t #4 fWl# 1 1 ^^^4#%#445tf4T 4#f|4 

1, 4FMT 4541 45ST45 45t '34cfM ^ 414 ^ ^41 1^ 1 1 4f^ 4T41 44 

4)41 4 f# cit 5^ (Cassia tora) # hRi^I ^ 4# 441454 fe4ff41-4F^ 4^1^ 54# 1 1 
(Rl5r 23) 

2 . Pl445# : #4 4# 4T41 44 44551 f4T cRf 4441 '^lldl t # 44# 4j4 

(Node) 44 4# (Septum) # 34 54# I 541 4^ if 41#F ^ t# ^ % #541 54141 1 1 1145 
4c# #4 4)t 3# ^ 45T 5#5 1145 R# 44 454^ 454’ 45T #4 451; 1145 #4 ^ ^ 

^#gr54#tl f^4#4f4% #5# ^ ^ fl# ^ 'SKi: ’gim 54141 1 1 45 #445# 

M ll#r % 4514 31# |l 

4ft ft 5344# 

4R1 % 4# 4^311 if5 f# 4^” # 31# 4ft^Wlft45nTft^5jT#f| c#^ 
414 544 ftm# 4R1^5incft|, 44^ft##fl%#4ft#t5^lcl41 53#5 



I 




23 


f44 22. #4 451 5#'il 1 
#4 23. ft# 41# 451 fe#41-45445# I 



% 'Snf^cnfM SRT ^ 141 

^ ci5f ^ % ter fM ^Jfit 1 1 

’frsFT '3'fqk 

^ ^ ir ^ HfiT ^SR ^jfte teW % ftcTT I, te 

^ '4ldl 1 1 ’fTR 1^-St^ c}R# W cR ftt ^Tojjt sTR^ dn# I g-siT ^SRTR SMT 
RlclT % 1 

#3r : 5^ WT ^ -aiw % WT ^ c]^ IIT^ cfr cBFT ^ RM 21TI 
cjqRf ^ ^3q%r (Ethno-Medicology) 

1. W WR IR % ^ CRT??! RRTT I, ^ R; eRTR RRT 1 1 ^ 

R RR RT?f cfit 'Sfr RR R RW RlcTT 1 1 

2. #Rr (#1T cR %■) jffefRcfr rttRI RR W 1 1 ^ RIT R RTriW 

RRR |l 

3. ’#?fr R ^fl^R Jl5t ^ R W IRTf^ ^ RRT % RRf RK #T 

cR ^ R^ RT RT^ ferr RM 1 1 

^ if RPTk 

Rf|qT : '^'cfiM cR RR ^ ^ RRR RRT I rIIr R# f I 

;f!W : ^ ^ ^ ^ ^ 1 1 fRT^ RR^^IRcTT R RTT R RT ^^3fr 

^ ftRlt ll 

ite ^ ^3R?t^T 

1. *nST : R RT FRT ^ | Rt ft ^ F RTTR RIR 1 1 

2. tflFT : R^ ^ RF ^ 511^ % RRR R vR^-JR ^ % RR f^R RTR t f^ 
cftRl Rf^ f I 

3. IrST : ?TT^!’ ^ R ^ RR RTcT R?TR % RFT ^R RR RJ RR ^ RIR 
RTR t f^r% idSl RfT RIR % I ^RT ft tR5T RRT W ^ RR % RRT % R ^RT T<R 
RIR 1 1 RW Rit R ^ RT RSr RT ^flRy % ^ ^ wm RTR 1 1 Rf R-R?J^ 
ip teR ^ ^IR R RTRft % RRT ^ te% RRT 1 1 IrR ^ RR IJRRJT % '{IRRI^ 
R ^ RMR ^ ?fl ^ 5 RR ^ ^ RRTR TRJ^ c§ Rfl RT xjRT R 
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4. (%) : W ^ #TT I M ^ ^ 

(q^lft) ^ sjtqr ^jncTT 1 1 

sira % ^2zr 3rq^ 'Sift I f% ^ ^ ^ '3 pt 'anfenfM 

^ ^3ff^ ^ toft 1 1 ^35^ ^ ^ I 5 FIT%T uTW ^ ^3^^ 

^ ^ yi^^<isi', ^fn?iy, 3M ^MT, ^^ft’4T, ^ WTT, m^fT^r, ^arfl’^T, 

qrfeiT, eiwf^iii, ^cS5T, alter, cblwri^, wmt ante tM ci?r cr 
5rt?T te^rM % ^!T?ri3Tf t tei^r ^ ^ ?r«zr arrar ter ^ 

^«rT%T ^srf ^ TTstff^ wrj^ wr Tram 1 1 am; mff ^ ^ tet ?mi5t mMssjm cte 
% teite cFT fcrmn" armi^ qtetemrr Trfl^ arm temnart ^ ^te ^^rte wc 

w TPTT TfT 1 1 mr temT ^ terr ^ mr mm ■^' mrt ^ wrte tg % Ti?tete tmr 
mr: ten te ^mr ^sff cfrr temr snrm term 1 1 

^ ^-amM ciwte I am: arterte53 ^rrr teimn fRi qm l fMr 
mF q|n ter ^ ^ te #3 mrmT miTH te w I arrtemfM srrr arlterrteqr 
ntete te ^ ^ te qraR qrte, ^-5rmr snr TT^tetet % mter ^ mm; tew arr^, arte' 

mte, q^art % sm ^^rate mte, arnr, crm qr^teqr % Trqr % 

qte qrr tem^T garr 1 1 Tn^jflqr jmq (Orcgiirious flowering) ’ft arrrctet wnft % terft ncm 
teft m T?T 1 1 mf 1995 ft qTrjDa an^ % ^ ^ ft mp^ larr l mpjf^ 
jKR ftr, wter m mm 1 1 qfft ?mft ar^^ qtetefttem imft «ft ter ft ^ ftter 
qiftear arr jq; ftm aft mrtecr qrr ftft ft qr^ arsr mff ft arrqft fft^ ^ 

^ I, ft mft qrr amrn qqfFr qff I, arter-mmr nft fteft ftr qrmwT ftm gmr^qmr 
qft mmmiT q§a wli am:ftiRTqft 3 q:mft%teTft ^mftqqr xm qmftt qrr te 
tewT mw ft I 

qrfteqr w nm ftten ftte % ^ qr mrr wn: sm te^ ^rw, ^ qft tefttem 
arter, xm ^ ftrw mrm cfrter ftm ^ teRT^i qft ftm m mrrm ft l crteroft tmtstr 
ft ftter ftte wt q ftte qft teftte ft 'mRT mmft’ mft mr ^ qirftf cir ftam ft qt qft 
qftte ftteft ft mrr quT ft mft qr artete’ qrr rnmrr mrft ft 1 afte ^ 

tef, qftft ft mm ft arm mite tet qm ft 1 ftte qmart qq mr-ftmrr ttfr mmterqr xrft 
marift mr qq ftqr wft ft 1 mter armftqTqfttemftapTf^rxTciqRr qrxft te 
qrftrftl 

ft^qr mr antearqft fjte qrr ^ arrmft ft, tertete qift ft qqq aft 1 ftqm xm qrmfrq 
ft ftfo qmqrq tel^ft, ?ft xro qfto aft mfto ftro qm, -eft ^mq qmte 3m, -sft 
xfjicjgiw % qter ftt arimq wfz qrqm f 1 
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Vijnana Parishad Anusandhan Patrika, Vol. 41, No. 3, July, 1998. 


jn#i nsniR-araptr- 

JJRPf, JWPT 

pna’-^5R^ 8, 1998] 


JTFTt ciWWd'^ TO^RPT R^iPT I 
t||U|W FT ^ I I 

— Moqd-^ 

% WW % ^ psq- ^ CPU % feTSFll % 1 !^ (s tate)^g4^ 

% PTJ '3TP 1 1 RPT '31^ ^ # <l'^ ^ 3^ ^ ^ 

t^rpH tiPT ^ cPiT cnft 3n^ % ^ -api 32: #f #? 

^t 4|^ ^ % ■'RPR Rif I ^ RPT '3T^ f — ■SPRIT <.Ml, ST^lf^ 

X^ RPI^ 3Tf^RBTtt, SPRIT Wm 3T2rfg; ^JPTcTT, ^ RT ^ STSRT 
RRTSR, f^STJRIT ^ ^5TT-^ ^ 3T?RIT ^ W Wm 

SM snf^ I cbH«l<^lR ^ft%?IT¥ ^ =r?FT %- 

R? ^ 3^' ^ 

WiftwM RHTIR Tpq^ait I I 

f^T R^ ST^ ^ SpItKRRR 3^ =lf^ ^ f^TRIR t ^ <M'TlRii'T[^ 

ilT if TTTH ^ 1 1 WRIRT, ^ 

ipqf ^ R^R«FT ^ ^ SRif #T t c^Rn^ld ^T ^ %R ^ % 

RRBR ^ Rlfl^r, fcR^R 1=1^ ^ ' 


* 27 ^151^ 1998 ^ RO ’FIPTO w oMIte^H W % '3RPfe M W JPPT «<l<2iJW 

145 ■ 
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3f8RT IM ^ 

Hi%i 1 [RT ^ ^ ^ ^1 ^cRTST ^ ^ 3 ^ ftclT SRT ^ 
m ^ ^ #ira^ % M ckR ^^TTcrr 1 1 ^niwn % 'Stj^tr tmt 
^ f#^, ^3fnT im^, huRi^i hR^cWcii, M^r 

^ ^ ?FM, RraRf Mqf wmm, ^e^r^nferr, ^ 5:11 ^ frtht ^ 

qsn-wdT, 'STTwr sicr^R c!^ ^[Scrr, ^iwT, ^pm\, ^rnta, sTri^^rr 

^ laf^ cziM % ^ ^ ^ t ^ #TT ^rrfl:^ im\^ 

TTHT I ^F!T2TT ^ ^ sfft-sjft ^ ^JTRIT I ^ ^ ^ 

^ 1 1 '3fti^ tfi'44iR4l % yr-M HUT Rrarr #t ^ 3^ ’crd^w cn;[4 % tihjtt h^ 
^ srRim hbt t aiMlruicHeb ^rfr^riT hrttt rnfl^ — 

6flc»iR44 Trsq^Ri#<^;ii,vn3Fif^’i;l 
f#r JTOIsRHIcrs I 

cRRo 4to 4/3 

^ ^RkT ^5B41R|43K hr 4t 1 1 TM HRt <m^ <S{^ ^HtFT t^HbllT X^. ^ 
HR RTsiR HR% OT% HficT 4, 4fM #t arRicfiiM 4, ftir a^Rr 

4 #T WR 4 TTRT % iR iTH^ % joff Hi^ ar^w qR4t ^rrfl^ 1 ^ tmt 

%HRr ^ H|?r a^R ^ 4 f ?tr ^ I, aani^t ^ cr c{^ spttht ^ ^ a^s 

“^rM?T^?TRs ^[HI# R R^:” 

[^o4tol/93] 

HRR, HBtsr, %, #R, RR RHIT RR ^ TMTait ^ 6 §1^ f I aR% R^ itRT 

Rlfl^^^afk aT%M ^^tWT, ^W, ^ RRT rI^IMR IR RR RTRRf ^ RRRT Rlfl^ I ^ 

RRT HRR^r, aTRRT ^RTtHU (4tR), hr4 H^ WT RHU RIr 4 RTRT RRT RRl^ ^ I 

TRTT RRR R^f HfJ^ 1 [^T^rjtjfj cfJT cR^aT I URT HR ^HfR aiHlfg; RRT Hfit ^ RHT R^ 
RIRT — 

T 5 RRR[ r4r1hrrt cRcIRt %S I 

#HR--^oRR hr4 ^ hrrxR ^ RRT H[5t ‘RRT’ RW 1 1 ‘TRTT’ HRT aisf I RROR, 
#?: RRT H(?r RRT % hrrtrt 4 a4t r% t^rt ^ cRt^ Rirt arq^t rrtr I 5 
w ll 

HRRRqi hrt cRTR t f% RRT h^ aiR^ rRrT RRT aiRlRTlIM Hf5t 4 R|R RTRSrFfT 

RTcFft Rlfl^ I Rf^ RRT RRfs awN' it Rt 4 t RRR RrlR aiR iRl 'l RRf % cRRR 

RjR-SRRT % RRRT WT I afR RRT ^ URT I Rf^ aiRlRRtt aTR^R aTRRT 



in#T ^ %err 5r?THFr-sic[FTr 
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52 : ff ^ TRKroT ^ 5ff?T ft WRT RlcfT I TRT ip 3T#T ft ^JTRIT I I |S 

'Srfefjlft c^ '4^dl ^ ^RT 5fR«T t '2^ ftlT ^Sft-sSft '31T«RRRT TRT 

ft M I -ara-s ^ 'SiterfM t % 7RT Im ft I %r ^rfcr Icrsr simf ^ 
^ — 

^ Ili^RclK^ BiJMlfbW |ITS I I 

teTRT? ^ Rpt ^rfhlcrq;! 

IT^I 1 
-4/11.12 


<h«»>4’4iR 41 5i>t 4l'‘sfli'| 

fiRPTR f TRT % ¥ft 51511 'SlRfcplfM afpxr^'Sit cpT 
f%aTr I 3fTsiR an: f^gfe eft Rift Riilf i feg ^ 5^ Ffr ^r fl% 

^enfffr % I — '3TS[crT >3nffRRT, Fr*M eft 55 ^ ^an^, gRrerr 'awg; fprott 

^Tsf% ^ W I, ftep RSTcfT cPT ePRTFT ep^t eft WIT — 

iriaiclei^m^ ftepfrUflR 1^1 
f^'PHtfdlebi^ af^ ilfF#s I I 

-4/10 

'STTepf 5JP f RRepfrnM eft Rl^Rfl f RltcT trf ^ eft eftf f|5<lT 

1 1 ^anpr cp^ I Rp epf^Rt aft epjferr, ^apr ^ttR arf ^cRiar ^ 5 R, 

^ ft tcfxrrrftar I, ri% ^ pff i r# fR apr firanr Rfanf rsrt ^ rftir f 

fell RRT Rlfftr- 

far RiRlfci ipcM R?iat% I 

apf-^itR-^Rrs ajannwar Rlfct^^ ff 1 1 

^ RIRP R jrfciW 1 

fefcTlf ftRf RtRT ^dl^lRlRi^dd^l I 

- 2 / 56,51 

Rip ^ RR: I 1% ytfiR ^ a[^ aft ftfapT Wit Rft RtIM 4 RRR #ft aft 

tf^ft RtPTcfTJRR irft afft in: ft Rapft ajt; Rita RTR^TR apT RfSIR ^ ap I 

% 5?! % R? 1 R f?p|]^ iq ijfpftf^ f apfi w I i^ ^ap ipRR apfantt f -STlftaaf 

% RT2r-RT€T PgitalT, taWcTT, appff^TRilT, ^ eft aftal, iTtatal 
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5^ ^ ^ ’iFRT #fr ^Eirf^ I ^ wm, ^Ffqr Fn^ % 

jrfcT -fn#?! 15^ #T t ^ =f5^ 

m ^ #7?r I ^ ^ ^ ^ rnfi^r, fSR-^ ^ eft 

EFiFT ci5t %r ^ ^Enfl^ I ¥r«T ^ ^ ti^ qcr tfitt % cft ^ EZTFr rnfli^ 

Ell^ ^ i%WT FTFfr ^M^l^Fli^^RTSTlcitOTTT^frffe TT§1t 
'3flT ErEnwr 5Rte ^fftt ^tIIeT l te^ % M ^ Wm, ^ t(. 

^ arr^ ^ 5if^ ^ ef# rnH^r aflr ^ FiFft ^ 2f?l^ ^ ?tt ^fM ^ ^ 
cfr ^ ^ ^fFRTFTFET % ?FT?r IFFlf^ cfvFTT ^nfl^T I 3^ 3?^^ t 3Ttaff ^ ^ 

^ ^EOfl^ afk fM ^ ^ 3lf^r^ % 3Tf^FFT^ c[^ SnW SFT^ ^ 5F# 

m i^sFj? q^^T5t|q3%3rFr^% 3T3?TR ^ artFTT ^ l 

^ FTP^t t 3^ jFE^FTTFfM ^ cng'-3mj!spT 3nR jnrr ^ 3 ^ 3 % 3rq% 

% ^ Ernyr ^f^ l ^ft ^ an^^T 3t ar^f^ra" ?t^ ^ 3 ^ 

% W 5TFFT i:?5FRr ^ 33t ^ ^ afll ^ an^^M ^ ^ |q cFFf C^ 

'jyf FTSTSIFft TTcT ^fMtt ^ ^?t lEFqnf^ cjj^ ! W gSt fe^tERiTaTt ^ 3clff^ ^ 
^ '^^ciiRdi, anuraiRdl ^rttwr Ci5t wrr (PubUc interesOEFt 1 1 

ar#ET #T f^p^%T ■^Teff % I ^eik aFFft ar^rFRTT ef aFF amrEif % 

^ ^ 1^ sip- EFT ^ ^3Mr ^ aiETciT ^ p: ^cpfcT % 

^FFTi ^ (aiEif^ ^ aricFT arjRfcr wt eft: ^ f^Ft eft ^ft 1 ^, 

3FT^ ^ ^ it3 ^ <3fR EF5^ WTFTli^ % oERFft ^ ^ FlR^cfc 

EFfRipr tf, qwft a, aramm ef# t, w-eitct ^ ^ ^ 515 % af^ 

^ W13^ Fat f EF TI^ % sro EF^ft ^J^EFT^ ^ fcTFfq ^ FT 3W Flf^ 

FF t sFirq ^‘, anft I tt tEFFf t fft efI- ftetetft eft ttcr I^ett w 1 1 pt 
% ydlRlEF RRpftET ^ ^ t flw qt aTFFTFTETF EFT aRWT ^FF 1 1 ^ pff E|?r 

F?FI?r ftcFIW ^ Tllflt I 

ira*4^iR4I ^ Rif^ET gfcwr 

qsr eft E[Rt t arftF ^ % Rf wm t 

■<wcbl-4 cfiNuM % ^isq^Ts #T at t — ^srsFT erf 4 1 qrr a^ aiRicFirf ft aFTRF ant 
t aiR % qiFT-Trfrf Ei5t ^ t F^F c^ aFFtF rf^iRq^ ft trfsita’ ef^t ^ fefft 

1 1 IF FFEFT ftelRT TFFETFt t TFF % FW t aTRT-FTF ^ FT I 

^ erf 1 1 Ft aiRicFit ant t i^FiEit trt tf^f % qcF-qEF ftFFT #r ftt 3 feft 
aiEtFEF FFT tcTT FT #T: aFFmdl^TTK TTFEFrf t aTFFT aFFF 3FE|5t rf^ftT eftFT FT I 
tt arRicFTRFf % ftrf ei51Re4 t "arEFF” ?t^ eft HFrf 1 1 tRr ftFPff % aiEF^ff 
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tp cp^ cpr j^rerR % ^§TTW % stf^icpFT ^ fe^ir w 1 1 '3 tm ci^t 

ir?Traf^ if f^if^ H-^r^RiT % ^iM % ^ i?rt ^i5f ^ 1 wt 

^ arszr?! ^ ^^=i?F5r ^r ^ tfit % ^ ^ ^ ^ l 3T?zr?if % ^ ^ 31^ 
cp4^[ ff' ^ f^iRFT ^PT Hppf ^Fnfer ^p^ % M %cp ^1 

WT % ^ 4 ^ ^ ITcpR % t f=ri^ TM ^p 4^ •304 4 f^FRif W 

vSRRT ooT 4 3 t4ep # 1 : f4f4sT WT % ^ o4 omfer or% % M T?4f I 

^-^difcicp (iTicrscpiR ^RRi<i OR ^i4 roi 4 014), % or 0^ f44 iq: wm 

Mdlf l' O , 4r 0f%0, 64 ORTvSit 4 1450 cpeHcPtf, OIR ^ 4 ftjR 03 

30^, opM, oi4t, §4 3TTf4 ooi4 ^ 30o4 0000 or 4 4 fo#, orot14r 
0^ 4) 4)4f 4 R50 4oo or 4 oi4, orfjr^ (or^ ^ oifo-oFi 3o^ ooi4 ot4, 030, 
OROR, oi4, OT=PO 3of4 3iw?T^ RT f^ofo or4 oi 4, 4t4, OT^t ■^k ^ 4riRr -303^ 
kfoW 4 OR, WJf^R, ow4 o4 0 ^ ot 4, ^rr^ Rik 4)<^ oi4, R13 ^ 
fi?R, R5R, 0^, 05 R oot4 oi4, ot4, sM, 4?ot, 4f€, orf^R (4 r3), ^ 0, 

o^foiof, ^^OTR, o4o 4 tr4 oi 4, ?wi f4si4 oi4, opr % rott 4 po^ofer onto 00 
crt 4 or 4 oi 4, 30^10 02T ooi4 oi4 , (or) oot4 oi 4 3n14-3o14 1 10 o4t 3t^ 
or i4R 4)4 oiR41i ^ orooo 4 ofor ^ Ri^t sff l 44 o4 ‘ptoooff’ 
3T0crr *' 31R14i4f ’ o4 WT 4t of I f4pf onO^Ocbdl'^OR 04r ROP ROM RT OOM OT i 


[#TlRtRf4R5t4 



2/206] I 


% rof 4 % oi^ar 

RRT % 31MR f^^ORT, f^R OR O^ROO OlfeplRof 4 31RrfM of^rkoO^ RT 
RT fRT I 304 f4R OORT Pit I — IM^ilf^d, RROftf^ft, OOR tlRld, O^, 
OI4p | ci r R , 0%R, ■gOMP, 3T0TRr cTOT ^ (3040 2/71, 72) I ^30 MitR OR RI 4t 
3^ R^ f f4Rr4) R^OR pO ROTRT okoo; 4 jtHo OR ^ RT P3T RR RRR^RTTS 4 
OORT Pl4 Rlflt #T 04f RT 4 rO RRRT PIOT Rlfpt RR 14 ^ OO dOWl RIRT OkOR 
4 OR 4 f 30RO fciOK % 14 jtfiR 4 4 rR ^ RR RkSRT RT 3R3r RO t (2/75-78) 
otiR RksTR rtRp 4r 3104 4 r143(R m4 41 3450 oo o^tr 4ro 3rftR f4R0T 
Rrf|4 1 PR ORR RR 54IIR 41 ^ RT tiR 300 T 4r IORRT 1 1 (R§TOt$TlklRTs 
(^dHU sPORs ^^RTs) I ^ ?TR RPT R^s RR41R 3dO< 4 rT (Intelligence Service)4 
ORH RlklRTt RT Rltl ll fS 3PT 000P4 4 Rt^^f RT 41 RlW f^too R# 3l4kiR 
ll 

54f|R 41tofo4^TT4fRr5n41otRiR41 4114 r r44r ^rtrI ri 41 port, 
oRcTpikR (Practical), 1441^, Rloftto, 4rOTl4 4 4IR, R3^ RRT 3TW-§T^ 41 IRRT 
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^fTFT^ ^ ^Wci%ir ^ ^cirflir i 53 ^ ^Tr«M, 'qrfer 

xrg arf ^ j ^ ^ ^ tIT ^ f ^ r ? T % 5l ^% TF3TTcf5t ^ ft ^ F15RT7 ^ f ^ RT % ^ TRT ^ 
^EPTPf Mi^tl ' h<cll — 

- 2 / 80 ^ ^ 

% TFJTT ^ FlrlT , ^ 515^ ?mT ^ I ^ ^[WT ^ ?ft^ 

cit wi I % f^ Tj^s ai^cpM 1 1 ^ M ^ I ^ 

fM ^ ?Tfk ^ ^ |q ainjw '3TTfe 2i5t- 

^rsiM^BR cnmtrs ’jsnw?!! % ^ l l 

- 2/82 

TRT SBT TMT ^ -aih: % ^3^ <srm ^IT Ol^qf^T ^ ?TRH cF^T % 

cBT ^SxRcfpjir 1 1 ^ JFRT % flcT ^ W I cRTT <31=^0^, 

HR fRT HTfl^r 1 HW ^ ^ WT 'SflT 31^ HR KIR fRT Hlil^r H«IT ^ 

^ 'SrflH RT ^ ^ I R^TcIT ^ §1^ 

31 % ^ q;g TRT cBI ^MT? ^ cFRIT eTSTcIT ^ cRRT ^nfltr I UtlRURT ^ ^T#! ^IW 

icmFTf % <3TSzr?Tf m BSIR 3T«Jt?Rj ^ I 4 t fcnTFT Jj5)' aiRbJld RRcblC l TIsRT 

|'3IT HRT ^ % -STHW ^RM 1 1 ^ #R % 

M ^ |3TT 1 1 -ailR c(5t W ^ T5TR^ c|^ WT ^ RT Wf^ 1 1 
?IW IR5R cl^ (T?I, 315R, R«5t, ^) H?IT ^-cOflfM RRcRtt 

^ 3TfcI%R aj^ TcFTT RT, iRi 3RI M, f^^tWS 51^ M W'Rt, ^Rc[5t 
^R% HRf^ <S^ cR HR #IT HT%^; RR # RRft ^ ?t1^, ^-sIRR 

(<3#-^), f^ 3RRIT ^ I, ^ f^KRT 'RRM I, f?RT^ f, 

'SRRSf f , 31Tf^ RT 7T?1 i 4 HR #iT I *1Rft HRT RT HR^f^ ^ % ^ORRRR 
^ 1 1 RH f^R% RTSI flR% ^ST RTR 3RT#RT RF^, 51^ RT 

R^ % %T ;3^ ^gf R3H RR ;HTFif ^ % #T W ^RM 

RR # HRT RR, RTT R^ ^ iR'^IH cj^ RRIRTT I, 3TfR HR’flRiR Bft|9R ^ ^ 
RRT % RR^ Rlf^ Rtl 

RFTFfiR % ^RfcT TRlf ^ RlfcR]^ ?TR HgR gRT 1 1 “RZ” RT I 

RHT “fcRTR” RT ^sfrR-^ljfrra' cfiT fcf^ ^3^?^ fc[^ cR^ RHT I 3R^ RRRTT ^ 
^ a7f%5 3Tflra5^ ^ f ^ “^” ^ ^ ^ dn# 1 1 WW Rli^ FT 

KIR Tilt |tT i;^ FR 3ITit Ritl TRRT RT FcTT RR RT Ijt tR Rlflt I ^Tlti 
M?T t 3TR^ ajfe TIRT ^ RR RRft ^JlI^RI RRT RT TIRt 1 1 TIRT ^ RRlftR 
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^ ^ TMT 2^ <l'^ ^ yiHll^ct) o^q^i T^ i^RPff ^ SJR ^ |I^ 

fcrf^RFfra’ ^ 1 1 trf^ §TTW ^ I ^ WJTT cFT srf?TT^ tT^T I, 
^ ■qj ai'41'1 snfe m<^<i % ^ fcr?^ I, ^sfcfr c^ w 

'jFRrgSTFT % nlf^ch ^lR=h fjb^IcbdmT % ^ yfc1<^d t, W ^ ^ 

^i^di I f^RT^ fe# ^ ci^ snf% v3nf?r ? ^ [ 2 / 100 , loij 1 ■gj^sr 

71^ % cR?t I f^R1% ’3M A.G. ?TT Comptroller U^rP 

flclT 1 1 W ^ ^ ^ ^ ^ ^ aM ^ I, ic[iTFT ^ SW ^ 

I, ^t5t WcfiTR w I, t apf #T ^ ^ lEi^ I, anf^-^ 

^JIFT^ ^ TRT =1^ ^ |l 31*ncq% w TFHT ^pjf^ tS^Jpl cR^T cTI# TFR^ ?WiT 
^ fcR^ ^ I ^THTi IIH ^ f , I^cl'fl ^ 'jMl t — Icbfl'41 

^ I, ^ % ^3?TT^ arpR^ w I, lapif % w aiFT I ^ I, ^ % 
wi ^ iRT ^ ^ amif^ % ER uw fair I, afk ^ =fR ^Rpt^ rt ^ecpt 

f ^ cfsff Cf5t ^Hcbld ^ TMT % TOR 1 1 tTcf {3PTM W ^ WTT 

■^HW<^J| wr I, ■5R ^PT cRFT 1 1 

^isRiir % ^tfar 

^ ^ % aijRT TFR ^ jjM jr^TRRcF^ aiEzr^f % r«i ^ ^ 1 1 
f^RTPff % ^TPR aiji anf^ ^cp^ cfR^r m aimiR'yT % cpr ^§Ftt§T cpt % m 
< rlPlpaI PFRj '3TE2T5f ffR 1 1 ^ 1^ ^#1=PT THR % Rltl^ 

^ f=[^ ^rfcrf^ fM Rit 1 1 IPR aiFT Ept cf^^TFTR ^f ^ ^ ^ ^ 

HrW ^ ^ Eppf WftMRl cPT 1 1 ^RR El5[ cRpft % fcIsPJT ^ HfctFIT VS^ ^ 
RPcTT ^ ^ cR^ ^ ^ ^ ^3q?fST ^ ^ ^ 1 1 

ansRiaw trt ^ iiFif % f^cp^ cfi# FRf-RrT-^ anf^ sn^aif tr qr wr 
% 1 3ng«iFTR EPT ^ 'jEif arszr?! ^ 1 1 wm cpt ^ ^ t pRgq m ^ 

RT R’T ^ =P1^ % fM ite^IBra’ [2/19/37] EfT RPTEzr^f ^ Pi^Rt) 'Jlldl 

1 1 g59FiaRT ^cpi4|Rp#r%5Ri:Ef5t#7:an% cn# cj^ait 9T ^ r Tou-xax^ 
cR^cTl c|^ I dwi'^1 ^ Htscfl 9cpf^, Xfl^ % talced, ^1^ R ftf[ talc^^ % M 
anf^ ^ ^ cl5t ^ff WT 1 1 cg]feq- ^ ^l^TMT ^ PR R #[ ^ 

aiRffep Pl^f^j ^Pi:^ ^ ^ I ^ ^£R % Ppp^ ^ 31^ cqi%i cpT w Ri<a=P{ 

atl=b] 9^ cpR cp;[ $ iTR' R TR ^ ’tiR PRTR I ^ oMlMlR Rwi RfR % 

aiw wm WRR ^ tPl% |q XR ppq 33^ pR pg? RPR RR 1 ^PXfl % 

sMdON XT ^ Rg% ^ H[fe tpm ^P?^ 1 1 ^ PFHT aiR % ^ % 

cp?^ wn cpT W(i f^ETcTT PP 1^ ^ cpqf ^HdldT 1 1 Rl IRR ^ El? ’ft 

I % cpiffe cpqf % cppt ^ w(i ^ =)?[ 7:m ptrtt sit aRx. ^ 
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HitxFTcr w xjqfgj ci5i- w ^ ^ f l ^ ^ 'arf^ranlt 

^ -cB ' ^TirriM ^ 5^ c[5t eik PleiM ^ ^ ^ % '3#f^ 

31^ fcTW ^ ^ ^ ^ ^TcfFTT I ['3T2f§TTW, 2/23/15] — 

%?TT? ^ 31W^s I 

IRT ^ 3fR ^ IF3T % ^ ^ y=hK ^ =fMT 'Slf^cbiO 

#nsw 1 1 ?IW W % ^ ^ 3?TI^ 1% ?3% ^ 

'STfcTT 1 1 ^ =1^ Jlfcrf^ mRcIK ^ ^ '3#RtF) W ^ 'tpjf 

(11/2) ^ cRR 'ifr vffRiT «1T I TFR ^ ^ ^ 3?TR3 ^ ^ 3flT OT ^ 

OTR $pj JfTH % fM gnsWT '*frRT ^5 W W cRFT -afR 

crszR«raf ^ 3Rra- ^ ajk^nta^rf in hicrm ^ ^ Mi^w>iu4iH 

ci^tuTRftsftl f^?T t 3n^ cr«JT f^§T ^ 

^ cTl^ ^ cM 37 'R #7^ (Custom duty)37T^ ^ tR 

t^ Rft 7771 Rtq«Rr, sr^TisRT, T«n«wT, 'Srrf^ ^ ’’ft fcR^ ^ 1 1 #r 

W TJcT ^racflT fldf^RR nTOHRr WT ^ I 77 7?T 77f^ ^ 7^ 7TT 

#? 7t TTcT ^ W «TT, 31?3R?T Tif^rRTT TT ^ 33^^ 75PT cR75ff 

37T OjlddlR)4)' TtT 775? 75T ^ 37T 37% 'SMTTTT % #% Tot 75^ 7T 1 '3TS2T?if 

c^t 7? ^ 'jpf 7^ I TTTT 3J17'?7757137R T^T f%7T7 lltTf 75T 33^ *it '3THT«T Rl^ 
73 TTxTT 71 75T7T 7T I 

Tfe nfcl^iT’ 

31^1751^% 3flT 3FfM 77T ^7<MlR Tf-Tt 77R 'Srf^TolftTf % M ^ 7f 
^5775 7T {% ^ 757^^ 3R% ^7f^7, 71 Rt 75, Tlf^fl 771 TgTiffe ToT^TTtff 77 TfcT^FT 
(Reports) %TR tI 'Slk 771 WT 3% 771 % 777 ITfg? ^ (§Jo^tto02/295,296) I 

;p7R sitrTT 

7T7S 7^ TF7#7 RlTFl TRl 7?li 'SIRT % 77^ ^ 317: 3TS7?! % f%71757I17f 7T 
77^ #i: 7? ■g%f^ 75T^ % f% 3Te77 71 3lRj77ft #7 TF77%T 77 751 777 7^ 
m t ITcii sip ^ PTTI^ ^ ^§^1 pcR-HlTlFTl ?fPj; 75T^ Tot Wlf ^ 1 1 

^ jaTT 31S771 71 3lRl7olft % 3TR1-7R1 % #1 37% ^17717 771 Tol^foTN %t 7W 

TRTTTR %7^ T5t ^1 %tfe7 % pTT 7I71F71 77 317li%^ %tT f%ll I #i: 

777 %t f^TRll 751 7511 75RR 7171 1 1 p7^ %t ^ 75tlM I f%7% 717 318t§TlW % 
75i7flcb, TTlf^, p#75, 7177, 7%, cft77, 177 771 f%§75 3Tlf^ f I 717 77 

^ T# |tT 77T #T 7777 % otiRb'ilT % ?17 717 %t 71^ 751^ 71^ oTI^ 7?! *I7J^ 
7551 7171 1 1 
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^ jJJFTcR ^ ^3?af^ wr I; ?? qT3$TMT ^tl?fRTT |aTT 

fciinf^ t cRTRiT im li ^ ^ ^ tm % M 

t^Tcjpr cf^^ cfRtT 5Ti^ ’jfqfcfai; ^«it auMrO ^ ^ ^ cir^ ^ 1 1 

^3^1^ STR^ cR^ ersicn- ^ f^rg cFT ^IT SRIcR RR ^ T5^ JfRTd ^ 

^ cqf^ tllTO RW-JfRR 1 1 OT% >31^ Rlc^ ^ ^ |q WTT % 

?R ^ J#S =fR ^ t #( RR ^ WTFT ^ ^ ^ f ^ ^ 3R% 

wsT ctrr RH ^ 1 1 cr: f^[i^ otr! % 3rrt ^ cn^ ^?it 

^ CRT? ^ ^ RtTcT ‘3^ ^ TMT ^ ^T^eif 

cBt 5fRt t RR ^ I (^ sFgg f^s ^s FRraRlRt RT^s) I 

^ WIT 1 1% RR ^ RtR^ cb4x||RijT % foRit 

^lt^3it l^-cRlNf cWT wrfe ^ RJI^ 3{^ eft Rft TRT eft 1 

=ft| ^ # T5^ Xflf^ fyR|% eipif eft ^ efIRcRft 3Rft SRT %if5, 

lemw ft ^firft 2fRft ^ ^|ReR-^f5ft^f#ft ^FRR ftft wUft 

^ ■H’eJl ^ci<M, ft^TNf^ 'Snfe % fft? ^ ^ RT% W ^jTlR aft^ TRTT ^ 

^ TFJrr % 1er5^ ^tfeRi^ i ft^Bf%‘?RTMr^RT#fT ^ ft ^ 
^ ^ft ftftHT ^ 3ft 1 1 arft^ #ftf eft f^ft 3TR# I, 3fFTsft^3Rrft’?^^ 
^3W 3TrST ft ftr 31^ 3RRTT ^ ^rfft eff ^ ^ efi^ fifftf ^ WJ\ ^ 

3R1T % 51% arrft ’itf) 5I?HZ eft ft 3R5n ^JIR #3 3MT RTeft .ftR 3Tfft2f5 3Fn^ 

ireRP 9Fr fftftir 

ft3TT ^FRTT ft % 3R1^ ft^ ft WRIR eft 3R3?IT W ft ^ ^ |l 3I^^R 
aftjcRft, fftftws 3RreftT? ft fftrft SR ^ 3RIRr 3tllf ei^ft ^ si%5, #JT ft aiFR 3FRft^ 
SR efjT ^ 3T?T ^ 3TSfft f , ^ ftUft^T eft iqft-ftfft W SIT 1 ft Sff ft ^3TRft ft % 
ftft 3frfft^[Rft' ftt cRlftRjift ^ ftfft I fft 3TTRR?^s ^I?ft eft ^RIcR W 
3ftf ^eRRT 1 ^ ft ft3ft ^ cf^ fftg^ qift ft Rift I, ift ftTf ^ RR 3TeJ5cTT 

#3 ftft SJf 3RR ^ fft jftft eft fft^ R: RIT ft ft3 W 33TeR 3^ ft ^ 'gft; 

ftft ft arfftBlft ^ ^ SR ft 3Tft ^qftft ft ft ft ftft tr RR R? licti ftRl R3 
eR ^ 3^3 5IRT SIT 3RTT eft Rift eR: ftft Rft ft RPR ftclRR STlcTSSlcH ft RTTTT 1 1 

%ft ft ftPITR ft fftft 3T^ Hf%j eft ^ eRft Rlflftl pTMft ft STJ^TR 

Rep arftlePlft ft 3TT8T eFl ft epR ft #3 3R3-3T?lsicp ftft Rlilft ftt3 3TSZT5r ft ^Sm ft 
(ftftl 31^'MeJl eii(ft ftt 33T3TSZr?T R^iri Rlf^ I <mi ft 'J^Rlft ftt 3T%ep((<i|| ftt 3TTST, 
33fepT RRT, Rftp R?1T ftftntT-^ ft 3RT-3IRT, Ipsift ft fftl% RSTT ftepft >3n% 
Raft RTfIft I ftfesT RSiT^JTTftftsPT^I1ftR|^3T^3IspRspft3STR 
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^ tTcR II- tR: tn: ^ jwn ^rTfl% i #r, w, w ^rr ^rtepr 

^ ^ qcR fcHTFI ^ #TT ^cnfl^r 4 t ^3^ ^ 'if^clf^cl ^ 

^etiM I 'Srf^r^ ^ WT tn^ er% ^j^Eiitl' sh ebt er ^tertt I, 
^ 40 WT ^ WT f (TFJl^tSTM Rnf|TMT?^EI^§Tg[ 2/8/19) 1 ^3cc|^ ^ 

TMFT ETT ^ pit If^ I ^ er W % W 

IetT It T[| 1^ cR^ EI^ Ir^, ^ ^ ^ETI^, tnRj^TMT, fcTSPi; nfl^ '3nf^ ^ ER-p; 
^ I ctt -etI I, RT^ It ER ^ RTR Ef^ cR 5751 ^ ER c|r ERT ch<cb <(tji^<. 

I -siflKr ERR #1 5>sr etht, ItR-^rR I lir^t er% 3n% tM ^trt er #r 
Rif^-Rif^ Ef^l Rnlf Ir Rfetutt Rfcrfefi sr erttI f i urt % "ult” rw pR Rf^iEFrlt 
% RltRET EFfRliM % Raw ^ RIEFI RTT RTI R TIRT EFt pFTT ^ f #( cRS-TciRq- 
RfWt E^ IIRT E(^ flfl SR ipr RTI RR t RR PR 1 1 pT '3NR?T 

Itl R ItEFft It ilRTRl ERg-Rqf^WrtMiqSRE^ Rtat SRT M Rq' I RRT 
% 51^ ^ WRRI RREST ERIR W t, It RfeRt EtI RWR fiR RTR I — 
sit wrl 113 ^ f^s cFRfs Ttflqfr SEfilRrr 
SETRsmll, RErfISTi Ir RlRTlREiRiRTfl R 

ret TT# Rf^tftpRR^^TRfllt Trf^ R RRRigqR% 1 

R§RRTRflRmR'lRtfE|tg;R73q1l§RRRt^^ 

?TRR- q^^tH EllRf^l - 

-E!ftoRo2/9/29-31 


^ f^RR qt 

R#T RR I tiRHf % ^ El5t RIR ER 75R RR RTF % RT I cTR RFFM % 
RTEF RRR er RTEO RR RIRR fcIERT ERcFRq[llt|E|^WE5tl R^PIF Rff^ 

E^ RTI RR % R#r sff I fIflET RfR ^ ^ ql REkR It RRET % RRT ^ I E^tfesT 

ERT RT I flo RRT Ell RrI RR ER Ef^srfR TlRE^l'Ef ERfRftlf % Irt I ERT cRR RfH, 
rtpf?T er FR RtIW ERFT RfH, EI^Ejf^T Ell R^, RUr Rt4 R RR e^ R1T| If ERT 
ER Ir RfH #[ REif^ xtpf^T E^ M S[|q 1 ERT Ift rM 1 tllRlr 

tiFR IeF tiR Rq, per fliRR It rI^HR I fiRTT 1 1 EfEF ER flqfRT PT I |tm 
R ^ SOfI R RTRT 10 IfR ft er r% cR f|Rr ItR R I tirI Itl 

I TRT ^ RTEtil, Rit, jittlcr, up IffH, priR, wnR, ctr wfM 

IIfI 48000 PT snfe ItF tiR RR R, ^ RT % JcRI^ q| TRFITR '3TTtl Rql-Rql 

if err ERriRir ItERCf SR |t |cF EffR cFt| 1 1 ER RRT | % p| lcF 

% 1 1 Ip p RfI f , 'Ik TIFT It tII eiIr cR ertr qff sdl 1 tIFT % PF Ell Rp 
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% fM 3tl«iql 'Srf^RT^ I ('^cIlRcb) ^?1T % <3K^ Cf5t cTT^ 

' 3 ?f^Rrt ^ngsTTszr^r, ?r«TT masFnrrai^r cf^ 24000 m ?rrf% im 

f^'41 '4MI -qif^il '3RTSIT % ^rr ^ <mw ciTi -m ci?|- ^pncf cb^ i 

5=RM % 'Srf^fep 'SPT <M5^K, 44<|41 % '3#%f5 ■gPT irf^, #IT ^41 
cqlMKlSZT^ Market Supdt), -3RT?r, ■<i^qra (l.G.^ 

3f^-^s}t^) ^STT 'SRIW (#TT =l5t T5fT % M ^rR -aiteft) ^ ni^ 12000 
W %FT RWr 1 1 ^ I ?rRT ^ Ti: ^ ^ TRT % >315^^ 

ySNdl =B^ I 0'4 c|t) 4 ftirfnr-cRTqf % 31ST^, fcrf^ HTJcRTlftR ^iWl 
% '3T!Zrg-, iqf % 51^ g-STT ^SFRIT ^ fiRRcf ^ cR 

^ ^ ‘^’ ^IFR 'Srf^IcfjTft 8000 cllf^ %FT ^ 1 1 ^ ^ T^TTM, 

'sr^'^rMt, ^MKi^ cTsiT 'Snf^ % ^trr ^ 4000 w,- 

>315^151^11, ^^51c[l, 'CT5jfgftl^, 31!l^2000tJW, 5TIfi^, u?TlM, ^<|UI4^ ' gllchl< , 
lETKSJt, tgfdMloch, ^£2151 3fTf^ lOOO’R cWr (c[^) ?ii 4iq|{l 3fTf^ cfirafpi^ 

cpfcTT^ r^ f^RcBR ariif^ 500 W cnf% ^ ^ f I (^) 3n1^ 350 4W, ^£Tr?3T 

cIlI%T 120 >3ffi: q- 5 j ,3Tli^ ^ ^ c[ii^r cfl^ cfSIT «jF*Md ^ ^ cM #fl^ 
^ 60 w ^ =nf% ^ I ^ ci^ cfir (?Rfi=iM, m, 

<311^^ il^ ^ ?(riT) ^ FPift'S 1 1 3rsf5Tiw % aiguR ^ irt I 5 

^ %fR ^ I ^ ^fr ^ cBt cFT ^ cFl cnfe ^ (^[^, qt) ¥ilrT 

<s^^^^ ^ Rfl^r I 

CUT 2flSR I f% TRT R -3lf?}^ ^ ^ ^ fcRlR Rff cfiRT ^ 

# f^ cflT ^ WRT [^ ’jfcrfcRRR^, 2/399] 1 1TT2T 

It 'sjdR j^cor; Rtr !]%-![% ^ otcrt ^ ^ Rfl^r 

[irsiT ifSlT 5 JJ^uidi^ 1 ^ ira#T ^q^dlfla'l'M 1 1 2/401] 1 

TRT aiT 3TW It fla ^l[f^ I 5Rtf^ cR tcR (‘ItR^’, ^ 319% It 9feR % 
^-%nsR Tn^ % M 9lr)9i%ai%^ci%ripifqRTR?i|t £tft-%ft 515 
% qRciRtd air %ar 1 1 ^ anupft % 515 % 915 % % an rut I #t ^ 99 fla-msH 

cR% ePM 1 1 %% #9 TRT 99 99 % St^ 91 15% 3^%! 911cil ^ cRl ift 99% cBl%l 
^t3:9T%|3fti:99TTRl%fe9 [%9/9lf%9l] IsM M f , 39% 99 9% fit t #1 
5R1 9% f I 

t ^ It^njft99 519cRt 199 fells I 
9119 919991% 5 fe9%t5T9Rl f9s 1 1 

-2/403 
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^ ^ |q, TPTT ^ ?FTR 'TR fq;, ^ ^ TO?r, 

^ cf^ cfT^ ^ — 

^ MRc)(^dls I 

dif^di ’gcfM ^r ^ ^i^jRJfRrq' fl ti i 

-2/419 


3i3?iRFnrq^ 

^ ^ ^ HBFf ? ^ amr^rar# m jfti^ ^ ^ ei^^iraR 

4t 611515^ % I '3g?TRfWf^ 6 hn 1 (Disciplinary measures) % M 4 ^ ^ hRm'JM 

i^^TT I- 

(1) cb4dl0 =l5t tTcFFd' 4 

( 2 ) ^dd ^ '3T5T chK ^41 

(3) 5R^ 'STSknS ^ I 

% 6iFr ^ 4t ^1)54 f Rt) fM 4( ^§TT 4 cb4rii4 cf^T sH^RFqr ^ ^ ^ 4 

iE#J!f4^ wr 4 'SiwT ^ 2i5Hr ^?nfl4, ^ 4t ^ tfjit =f^T ^ I- 

cfTcRreW Fn4t 51^ I 

Iff^5l4f^, 'W'RRcrs I I 

-2/418 


^rqf^pfrr nto 

5b'i4fd4l4 4 4 RmpT 4 '3Tf44# ^ aiwr Tii4 #?: 

Rrar^ et ^iR£ji4'i4cb 4^ 4 nRife cr 4 ^ ^ ^ f^^ir I (Rra^?ci4g[) l ^Ricbiq 
%4 wni ^#(143^ f4f4 4 '3TTTRr-f44cr, '3 m ^ 6144 ^ 14^ 

^FftRr '3Tri4 4 f4?dR 4 1 1 Rrt hcbr 'Str f%4t sbi 4 % arszT^f ^ <3n4^ 

44 q4 3T«fT I, wm 44t 1 3n44T ^ 4 ^ir^ 4 4t 4t i §jb444 (2/361-372) 4 
'Rr^r 4 ^ 1 1 1 MT ci 4 Rf^RR^ (%f44z) 4 Rrir I 5 ^ '3n4^ % Ri4 
w Rptt ^ # 7 : ^ 4ht 4t?T ^ f43 ^«if?T ^ 4t4 ^STT ^ aiR: ( ftIM % 
M 4) in# # rr«TT 4 r Rrri^sifn (#1 #en4) ’ift 4 4ii 4t4t 4, ■gcrrar d?TT 
WT 3T5r4 4 Run ^ l ^ (m/R4R 4 44 ^ r^tsrt yi^Ricuch 

#3^^211 ^ (jRERTsq’^r) f4f4w |f44f 4 13¥ 'CR Rrtr cr4i 3mr w ^ 



jn#r ^ ^ jWTER-arawT 
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^ ^ ^ 'Ji 1^ anq% ^ 1 1 ” f^: vm f^, 

2/366^ n]^ ^1 ^ ^ <smi %” {mmi ^ 

irpi; 366 Tf ^r) i^, ctn?^ iM 5 h ir# ’#r w. 

%” [lEFni; f^^irfeiMr ^#rto:,367^ w] i ftir imn M ^ 
w«f I” [WT wf Mr ^ WR Mr^ ^] i ?g% ^ ufciMr ^ ^JsraiT 
^ ^ ^ %’’ ?Rr: ylctM i fa% 

^ ^aRiR^ ?T«T % M “f% ^RT M^r” [arWaiM ^ 

cr<fl^^r<3; iM “^i? ^ % l ” ^ ^ tirt” ‘'■ ar^ 

'SiM; Mr w” ^ f^rara^, aM %?: aiq^r ^ ^ ^ 

(apfifMfcT frT^ cTcfl’ ^j] 1 TM ^ ^ ^ '^Fm arf^Rnftqf ^ 

aM-aM %T % ^ atf^ ^5TR M^r [“^ ^ % 

369»T ^r] 1 M ^RIR M HlHlf cTSl ^ ^ ^ ^ ^rfMcT M 

% ^ERIR tr^ TMT t ^ ^ TI^?! feRI %T ^ % 

alt7 ^ TIRT ^ ^ TIRT “feq;” (Seen,^) ^ 1 

cbWf'tK 5i ^ 5!1M1 

7135 71^ MrfMTacTs I 

7IRT ^eM srar TTR^fR^Rs 1 1 

-2/370,371] I 

TTJRT^ ^ an^ ^ hth ^ ^ 1 1 arai^ 

% febNfaq f ^ ai^^rifcT <*4^1^ #7 arfeurfr ^ ^ trtim 

7t Ml 

^sbWl4 ^ ^ 4t ^)£R t TIR^ «FfM’ ^ Mr fMM <MI5il % ^ ^5 i4 

^ 2 F 7 R M4 7M ^ 4t Mr M ^ m ^ anw ^ ^ M4l ^ 
^ RRT ’T^HT ^ 7a^ 4 I #? M7^4 ^ ^ ’3rMr IRM M 1 1 pi ^ 

cM f # 71^ M M 4 r 7T an^^ ^ I ^ ^ 3^ M anw 
% ^ ^ si«oi t, ^ 4 r 4 r ^ I- 

^ aii4 3jrcF! p^raiM aaM^i 
’11511h4^W^H MT5^ ^ I 

Ms mm 1 

ai< 7 iteM^i 5 im^i^ 4t Mrr ^h^Ri ^s 1 
<M^^ 4t “4^71” tf 71^ 1 1 

-2/291, 292 
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#nf =[5t snw I ’3fM ^ fe°Toit '3 ti^?t ^ oiM 

ci^ ^ I afk ^ w^ #1: I, ^ ?H ’TT sziH ^ xirfl^ I f^ff^ 

^ ^ JIFflf^raW % ¥r«T-W2T 1^ ^SZRTT 1 1 ^^1^^ 5TTJK ^ I % 

ct^, ^ f^’, ^ # WTcT ^ ■qcf) ^ W ^ I 

'3T?T^ '3RI^ ^ Si^ch H=hK % '?l<al c|5t ^cfclf 

I '‘3TI§nxr5r” “wm” (Decree) “MsINW^” IRIK ^ (letter of 

appreciation,Testimomial)‘''RtxTxpr’’ (;i^'^Nf^,=t)lcil'^f^=b)“^HIei<sl” (Mutation) “cfFPPT” 

“wm” (w) 'Sirf^ 1 1 (2/300-319) 1 

'snR ^ vjf^Rrd' -(Fiicb^^iM % ^ ^ ^ 'Si^ ^ f xjfr 

'3TTgf^ JRffcT ^ f I 30^, tlTO' ^ xpC ^ 5T^- 

WPTRR'ir 

3lf^Rir^ % x^ f^RPT % ^ f^RFT ^ 3r«M 3Rpr FlHFcrm ^ ^ ^ 

1 1 2fir WTT I x^ 'K XT^ ^ ^STfrU ^ W^ W1 tPfl d# | 

^ fr xrf^ ^ x^ x]K % 'apfrxq- 1 ffr ’ft ^ fcRPi ft ^nwRci ^ ^ ^Enflfti 

ftter cT^fl x^ ^ 3rfllcf5R #T ’RTT XKPSI fl x?|T(^? 

xuRtcfni Rrt xRft c^ft ^ ^s 1 
^ sx^xuRriR fftfttxdft^l I 
•3tR[WR ftM ctft ^ 
mt cfnft^ift xRftsxft ft R-ftrofft<^i I 


XRlsrfft 

Wf feftt 3|taft Hfit ?3RT XJfP^ ftr ^ ^ cCT aitaft zrfft f ^ fft XJ?Rft 

H'i'infd (Promotion) c[ 5 ;[^ OT^lft 3ad< xicf tix ^6MI dlR^I — 

dtdoift ^5nft ’ETFT cRx^lJW | 
ftrxftJiftd;^ 5 rKRift W Xfp^i I 

fpft^^ R^ffti ^ XT^ ^ xsTiq I cFftnft % fftffft ^ 
XR ^rfft 55r ftW ftr ftr 3# xi^ RT«rftidrcn ft) xstitt — 



!JT#T ^ ^ TMcglir %clT ^ IT?TP!FT-SRRSir 
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cT^jyifr ^ 


^ ^fbi^i4 M 'SrflicbiR^i' ci5)- w -aiiFf)^ ^ iRr ar^ 

1 1 t cf^ f- -ar^R ■>1^ ^ cRPT ^ ^ecRiT I #r ^ ^ f sspjjr ^ I 

^ ^ f^ ^ ^ #srsi % ^ ;t -ancrr 1% ^ ^ ^ 5^ ^Rnr ^ ^ I 

^ JRFit % M '3Rll7?T ^ ^ ^ ^ ^ HcRTT 5TOT 

?Tf^ ci?r ^ ^ ^ ^ cct 4 ^ Mi^ m I.i 

5?5R ^ (^4^xdcb — ?TT ^f)FT ^ ^ I — 


3TWT5R ^ 

3T4t^s ^ I 


-2/127 


(^) q# 

?pf5 «fiT cpjSR ^ f% ^EPf ^ 'ST^Tcn’ fcl'Hl‘1 dl^ ^d^hl ^ ^ JRRR % 

^ crar wt: ^ <s^ M weih fr ^i -ew 

ft vj^fcp CRT T^T 7^ 4tn^ ^ ^ ^ ^ ^ q^l^RT 

(^T^lpK) ^ wm (f^ m %JT) '3TTi^ ^ ^ ^n%4 ^ f^TTiq ^ ^ 

^3Fra5t ymiRicbdi ^ 4tsT ft ^i^— 

RlR^Tbl 4 ^ %<s-=b4l ^1 
#?%n5^ w #its 1 1 
yld'jl T^T^crfft' ^SlFfr^s 1 

^rfcfflHFq ^ I 

-2/426,427 


«yPi*ih ^ 

^ 7R#!T cb4^iR4T cfr TOT % qrff ^ ^3q4tq (to^, t«t, 

'3Ili^) TFjJT ofR % T#fcf ^ Wlfl4, TTT?! ft #T % #T RtRT% TOT % ^ 
^3^ HTTT^ ^ '3M¥T ^ Tm ITIc^ ^ f^SlN TM c^ 'SfR % ft3T ^cnf|4 1 

^T? frrf^ ^ 'Srrg^'qq? I 3iRi4=)ift4f #t 'Ff^iR4f ^ 'Srqft 'Sn^flRT ^stit ^ ft^nr 
CRT 4ter tI #[ % TI^ f^M^BT cfitf 52 : TRT ^ W Tf^ — 


c||y4l'54'4t?^ I 
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irsTT ^ ^ ^ ^3^ Fnf^T^#3 cr«iT ^terr ^ 'STcr^ % ’Sttsir 

^ ^ sjcffiT ^ -31^ ^ ^^iRci 313^ ^ m 3rT% cf?r 

% ¥Rlr — ^i?r ^ cfitf m?? 5i^ ^ ^ 31133 ^, 

^ Bsr, M ^EPR, fM ^ (ir^TM ^sT ^ ^ 33 ^ 1 ), M 

Mf cj^ miit, W, Mt ^ cTP^, Mt ^ ^2T tlc^K'iffch 3Ttf% 

31RR qr t3!% %, i^ qjt 3Mq 3KH SFIFT 

35T%, feft ^ ^ 3frT ^^3q5T %cl^ 3^<l^ % 'HT?T 

Wl3^2r^^wrqRif3^fMHi^^^¥sr%^Fr§r q^rarr q^iF l 
W qqfqrfrqf q?r jRrq 3 fk q?T ^ % 3 ptq 5 ^sm I (2/421-425) 

^ ^ % tnl <,4U||+I?| 

31sf?TT^ % qr#T ipsjf ^ ^ f^Al1% ^ JFH ^ Wf^ ^ 

^frfR to W ll 

pto % 3i3?iR to ^ #FT ^ qf^ 12 to 1 3te cRiTT q# to ^ 
^iq5^ 1 1 ^ 3^ 3=F q^ 3Tsrf3 to to qq orqqq^i 3to m % tof q^ qto % 

M to to to tor ^ tor q=F q^ (to to), 3 Tto; ^rwr 9 to crqr tor qqq 
tor, to q?T qr 9 to 3% 3 Tmq qto tor qnq 1 

^ tofj Ifto tor (tor#) qr qqq qto ^ 3 ^ to ^ qto % qsq 311 ^ q?T qr 
1^ to q5t ^ ftof t f^qrq qqr toR 3to w to — 

^rqrqt 3 $'f<qi sf tor qiq 1 

wm tor, to^stoqqi^i 1 

30^02/407 

qw qf 3 toq qr? ton '^nq ftr qqqq 1915 fo ^qr 3^ ^ 3 iTrnt ^ qqq qto 
qi^ q^ to 12 to qqq qqqr tor qr 3flT tor ^ 3^ torqrqqq^T 

to to I '4ifli qr I to§T ^ ^ 1% t' 3to q^ ^ 3rto tor toR qqrqn dm fto" 

^ qqq qto-qto nr to i qrr to qrqqR to qr to #to q5t 3rqw ^f 

qqq qr q 3to qr q?f^ tor to tor rir qr, ^ f% ^ttocT qq qr^qr !■ qf^ q^ 
TiRqtoitl’ toR ^ RTR rft, qf^ 3?^ tor tor q^fl q5t % rfr 3^ to qrrr toq qrr 
to ^qrf qrq ttr tor to qf^ tor qR qr 3toqr rfr qR qr 3rftor iRiq 
qqr q? to-ton^ toq ftor ^ qq^rr I ftog ftot ^ q^q ^f nto toito q5t ^ 
w qqqi toq to qSt srto 6qRr % 3rftor to tot totoi qf^ ftofr q5t tonft tot^ 
qqr qnie ^ ^ rfr qqqq q^ toq to qrrqr Riqr toto 3fR ’'jrr 3 ^idM qrr tor toto i 



5n#T ^ TTsr#! ^ m 

^ ^ dJIlclK ^^?Rj;F^T^#!:JFnTqT^6?TW^^ ^ OT 

^ 2i5t t mm % ^ iM ^ (cT^?) cR M ^Enfl^ fw ^ 

?f5T ^ ^ ^ ^nfl^ 1 ^ ^ ^ ^ ^ ^flR ^ #1lt 

% W ^ ^ '#TTft ^?TT ^ ^ 3TTSIT ^ ^ ^ — 

^ ^rrf ^ IWtM ms I 
WJMR^ 5 W MT I I 

WRTfM 3 cf^ ^ ^ 

^ ^5fT«f^TRfeT fraHTTSMpr ^ ^s | 

^TMRf f^TFnPr TITlj^s nfclftftRMs I 

-2/409-411 


aiR#ra; !smm 

^JsfilMf ^fiT M ^ M % % 1#^ 5Rf^ ^ ^ ^51 W 15 ^ O^clftcb 

<3IM5r?T ^ ^ 3 ;^ ^RT^ M ^ Hlf%jM ^IT mR<?ITM cRT Mf cR — 

M f^ ^8 ^ crR I 

-2/412 




TMT efit ^ =nf^ ^ ^BT >3113^ llPT IR^r=B =b4^l(l ^ MiRdlfS|cb (Bonus 

^^\ WT)^ M 4f ^ ’eUfltr, '3TMT ^ c|^ 51M cBl4 WT % ^ timRd cB^^ 

Rm R?TT I dt M ^ ^ MKT ^ (3IMT MIT =1^ ^ ^) 'STTS^ MT 'D4dl(l 

MlRdlRl^B % ^ 4 5RH Wlfl4 — 

'3iw?f mRdl'tq i?sn^ mR i 
djWfa^T^t ^ ^ ^tfiRj^b fM[l I 

-2/415 


- rs rv p^_ 

rWr 

cb4^ R)- % 4 m cBT 153^ 'STMT ^^B MT MTT ^ hRIMET M3M '3N4 
^ #n 4t M #T ^ ^ M TT^ ^5^ Rlt Tl4 £R ^ 3TrSIT Ml 

’J?! ^ 4r dlR4 '3MTT f^R 3^4 MT MT «ddl dlR^ I ■aTMT rR MTT 
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^IT #T ^ W 51^ ^ Sl^ ^ ^ ^ cfNit^ cf^ #^raT ^ 

WIT I — 


5t?nrKSf 5 ^ I 


-2/417 


^ nmH 

f^ Tiwf^ ?fcrrf?rf^ cr; ^ r[Tf|^r 

4t 2f^ TT^ '3T£lfg; -JJ^qTf^ >3lf%TT tcR HFl ^ '3TTSTT ^ ^ % lOT WT ^ 
w Tirflzri qw ^ ^ ^ ^ i3w ^ ^ iM wi; =ft ?r #i: w 
^ #rir ? ^ ^ Cf54t|i(^ Ci5t ^ (^srfg; cR- 3TTSTT OT 3T2M 5? ^ 

^ ’TT UTTE^ <3ri^'cnflcii 5^r ^ 'SreTcTT cfrtfrnfl' c^t q# cfit qiRciiRcF ^R^tt % m 

TRT qj^qFT % fM ^1=1^44 5W ^4lfl^r — 

^ERnR?iT]r ^ %rs ^ t ^s I 
MS M 1^ cR^ Ml I I 

qi4^ci 5 ^5^ 

■qrqfqt qr q^Pit qr l i 

-2/413414 

% tr ^ 3 TqqT %q?l qqq ^^qi w ^q % ^ TRqf ^ ^ 

^3^^ f I qn^t fiw ^ i3^kiT % qTET ‘xMiRi^qi f^’ qrw Tpq qr mw 

f^ I i^RT% “wfri^” MT qq qrdr ft w ?#q %^|l 4oq€q5t^^ arqRr 
^ •4^<sl ^ q#T flqr I M WT cjit 'Sn^ TTMcTs 65 q^ 4t qqffe 
qpTRrqs ^ f^qr qqiq qr^ % qiq # qqqq 25 q^ q^t 'Sq^ fMlq =qRf) ^ 

^ 7% ^ I 9TRtRq qq % qq^ qqfqifM q5t qiqw % Wl 

58qT 60 q^ ^ wft I qqf% R[^ 18 qi 20 q^^ q^t 3iq^ ^ ^ wfl I 

^3#^1tq I qif RichRld qT^qiqr ^?ff ^f '^iqiRi^frl q^ ^ITJ 'SIR ^ 65 q^ ^ 1 1 

q^qrft ^ qr anf^ ^ ^15% 

qfqq ^qrqR qj^ TRq^tq qqfqift q^ ^ Reft t eft jq aTTR fe# 

aqfqq qit qrqntt ^=ftqift ^ qi Rfqq qrqqq 25-30 q'^ mR R qqrqr w 1 1 

I f% 8 Rf ^iqjB^t % qT#T qRq R ^ sjqq % qRqR % q% Mi^^ qqflicr 

q# 1^ M[% jq qit sftq?^ ^ qi qf qqRld qi mR §Tef qf ^ft % q 4 qRt 

qft «i4t qr qq^ WlRq qr^ (on oiricliil duty) |4 #t 1 ^ qf 'Sft qgcl 



«ITT^ ^ TTJI^T ^ JT?ireFT-aicRqT 
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I % ^ cfpf^nt m 3^ -sn^t #r ^ ^ ^ cif fe# qc^ c^r ^ 

ci5^ % zfriq- q ^ ^ M crai ftnr HFT ^^33? ^ ??T % qfenR ten ^ — 

wte^ fcR^ ^1 

qict^^ 5^ S=f3^I^ ’P' ^1 1 

-2/416 

jgtte ^ ^ 3T«J?'iT¥ ^ ^ I f% i[McEpf ^ 3Rf cjtett qir tcR ^ 

{<m <s^) 'STFter ^3^ wft qr ^ <3nf^ ten qnfg ^nrtet 

?Tte[i 

q:^ ^ ^ tef ^ q^ WT ^ ?nnn I qpif ?q 2 o€ §icn^ 

^ TRn-cFfrnM ^ ter q? ^ ^ l qtete, ter, te 

f^tf^ % ^nr anR ?nn % arniR qr ^ qiftten/e^ q5t anf^ 

ter qfte ^ ^ 20 ^f ^ alter ^ airc^ f i ?qan ten^ ^ ft te ten 

in«if ^ qmr ^ qrte fte^, ar^f^ntef ■tetf^^ntM q5t w # ^ Sf^ 

I % WTcT^ qn alter q^s ^ cR^qm %f^l#ifnn2ZTq?t^^ te |q 
?n qT#T ’teq Tiqq qr state cfr qt aiqf ^ tTcfj Welfare State qr ‘qj^qFqcRifr-Trter’ 

q^ te ^ te- 1 1 1 


qq»f 


1. 


2 . 


3. 


q^q qqs siM qit^fjq feranftmi 
aif^qqifen q^i ^a§idi I I 
ftefstergqnf 8 gte q q^aanr 
farter qiten jqis qientetes I l 

^o??to4/6,8 

teqRT w iqqr 4«itei 
tern fqiqft tenq^ q^i 

^710^104/5 

^PTSBtqqrqr ntft ^fnit *ii*vi qqqrqr I 
q^cpfgi^F^^ ai1tei% fdt ^qsi 1 

1/143 


q qiiclMHll^43l 
oqqmqf^qqiqiRi q fq qqis i 


1/140 
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THiT rTTOT 


301 ^ M«iT5f^'insrra^ I 
g#5RW geBJrf 5f PtTTfRfS I I 
W 430^lcH=|jl4 WlPl<*l4 rRitsf^IcB^I 
ct)lM<m^H^4 ^ I 

3;^ W 3^ ^c(T^ I 

0)<{ikf<^5l: 5^q<j«3l5 I I 

^ttitqwj i fiicER fl ’ita[^ m\ I 

^[fcf^^siapft 5raf ?qTi 8 5J3: itct wi I 

^35^1% 2/57-64 

^ ^ ?TqT I 

'3TTfTgOT5^ ^ I I 

-2/206 

tr ^ #n 3 ^ % Hyracir. I 
srai5^ cBlcRT I I 

wmi^im, tf5H<4,4l4?iWl *lfem I I 
RmIR^I: %clcBT§?I I 

?r>5i: ^4^41 ^ g^lsRSi: I 1 


-2/66-69 


3T «IR^I 


-2/207 


WIT TraRTS gRTt 
§115 ^ ?i^ ^tRm 
3tbiw«ii eppiRi^i' Ri^rms 
1115 ^ ?IWT mHK4WI8 1 I 


^ WT 


Rl^4ld<4« *1^ ^ Rr 5lTl 
3T«feT«ir '^il^fiil^ui TI 5 TS 
^^RTtS'^TdlT^IKRld ^ ?TO I I 


B^oaro 2/9/36,37 



^ 5i9ira?-5ErawT 
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9. 5 m m I 

flURW ^ % I 1 

ti ??faft 5 ?R5BPf 
9ii^i<^iq3«ii^ff?j «Hl^i4!iii^?g ^ 1 1 
rrai W 

go^o2/110-112 
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(A.X) % 5Rr ^ ^ iRwFfrrar 

!i*ro %o sp5rr?WT^o ifto 

[WT - 15, 1997] 


OTIRT 

iRp ^ M 551 vm (A, ii*d’'4i5c[T 5 t 

#T v(M 5^ feqrll 


Ab^itract 

On the strong summability of a Fourier series by 
( A , X)means. By M. K. ShuUa and M. P. Sachan, Department of 
Mathematics, Government Autonomous P. G. College, S hahdol. 

In the present paper the authors have proved three theorems on 
the strong ( A, X) summability of a Fourier series by giving a strong 
( A, 7.) summability estimate in each of the first two theorems and a 
sufficient condition for the same in the third. They have also given three 
corollaries concerning the strong summability of the said series by Abel 
means. 

1. ti«rr itor 

qcF M X “n ^ ^ ^„ = X “t ^ ^ 1 ^ ^ 

5 ^ 5ls[W 5)# vTRft I ^ ° 

n 

XlS^.-Sl==0(n) 

k =0 

(llfr W ) 
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qJTo %o ?JcR^T ?T2IT tfto gwr 

oo 

M X ^ (L) TTTGTf % SRT 5 cf^ ^JiTcrr I ^ 


> . I Sk - S\ ^ 

k^O ^ 


= 0 [ I log(l - x)l ] H> 1 - 0 (1.2) 


^ X SRT 5 ^ ^8JT IRW: kF^Ffk (B) cfi^ 


^jb# t Bk 


S ^ ^S,,- S\ = 0 {eP ) kf-kf/7 ■ 
1-=1 ^^ 




'3?^ W (1.1) (1.2) W (1.3) gRT BfiBTfkr % BWT 

f k '3fT?Tr ci^ ^ 1 1 IB ’jfkr ^ Vim kSckkcTT kR" ^ 

Bfkrfkr cfjk f I 

oo 

Bfkm : qSF GFRT M X «„ #TBkf % 'Bl^FT { S„ } klcT ^ ^ 


s ( 1/^'I5„ - SI = o| ^— I 

„=« t ” J 1(1 - 

1 , 


1 , 2 , ... n 


;^+l>0 ?r«TF0<r<l 


eft FT ^ t k M X“„ X BT ScTcfT SRW: W 


(A,X) 1 1 


BFIT f(x)^ 'STT^eff WT % ^TBcRt 2tc #t: GT^eRM (- tc, it ) ^ 


(L) f 1 


2 ■*■ S (^n cos nx + b„ sin nx'j = X' n A„ (x) 


(1.5) 
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5*T Pl'^lwRao ^ SRiPT ^IFT: ^5^ 


2. JRcrRRT 


W)-Ax) + t)+Ax-t) - 2S' 



Writ) = 1 

n = 0 


X + n^ 
n 

J 




smnt 

t 


iA,X) m ^ % w^ ^ 


A : ^ 

t 

<I>(f) = I I <j)(u) \du = 0(0 t -4 0- (2.1) 

0 

^ fix) ^ M f^ X ^ S ^ y^xrt^'iT (A, X) 1 1 

%q^3] ^ 5f^ ycb(7l^)ir6T ^ ^ I'l l^<acrti<JI % Jltcf^ 3> (0 • 

= 0 (f/log 1/r) f -4 0 ^ ^ 5t^ ^ '3TT?cIT?rT ^ 

^1 ^3^ fuRrt tor 


5^ B : ^ fit) € Lj 12IT ^ 

0(0 = o| 


t 


, 1 
logy 




£ ^ IS^ - SI = o|^ef’loglogp^^^p-4 0 

' K-0 

31^ s„ 'feR^i' ^ ^ #T ^ % I 
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Abstract 

Effect of initial pH and sugar concentration on citric acid 
production by submerged fermentation. By S.P. Singh and J.K. 
Singh, Department of Chemistry, Magadh University, Bodh Gaya 
(Bihar) and K.P. Kamal, Department of Chemistry Vinoba Bhave 
University, Hazaribagh (Bihar). 

The effect of initial pH and sugar concentration on citric acid 
production by submerged fennentation has been studied. It has been 
observed that a pH of 4.5- 5.0 is optimum for the higher yields of citric 
acid. So far as sugar concentration of the production medium is 
concerned it has been found to be 12% for maximum conversion into 
citric acid. 
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T^o tfro ^fo %o %o 'ito 


M ^ feocFT ;TsFT % M FTf^fFT ^STPFT ^8TT §1=^ aicJRf 
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CA a^cT; Jnepi NH4NO3 : 1.5 g/L; KH2PO4 : 0.25 g/L MgS04 : 0.25 g/L 
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OJtZRFT ^ % if-wr ?=TIW ^51^ 

cT«JT t % fM ^ ^ SRI ^ 

ttHI^ ^*rsnf , ^ t1'(tlf*i'nl'^ MIH ^ ^ ^ 1 f^RiK 

5?lT'3it % M ^ Tfip^ trt ^ SRT fflcT 

^ 15^ UTF ^ ll 


Abstract 

A study of I-function. By Vishwa Mohan Vyas and Aqun K. 
Rathie, Department of Mathematics, Dungar College, Bikaner, 
(Rajasthan). 

In this papier elementary properties, transformation formula and 
identities for the I-function which is generalization of die Fox’s 
H-function introduced recently by Rathie have been obtained, fhe 
results earlier obtained by Chaurasia, Rathie and Devra and Rathie 
follow as special cases of our main results. 
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MT ^ |l ^ iraR ^ (2.1) ^ (2.4) if a.= 1 J= 1 ,...p ^SfT Z>.= l,j= l,...,q 
^ f ^ /-WT W 5Tra- ^ qRw ^ 1 1 

2. ^ (3.1) ^ (3.4) ^ ^ a.= l,j= n+ l,...,p bj= l,j= l,...,m ^ 
^ /-W^ O'JId H-W^ if mR^w ^ «TRTT t ^cffT W SRT % 

W snw ^ %\ ^ Vim ^ (3.1) % 0.4) ^ aj= I j= 1 ,...p ^ 

^=1^= 1 ,...q ^ f ^ fTTcT ^ mRuIcI ft ^jncTT I 3fk 

tr^ SRT W ^ ITW ^ f I 
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3. ^ (4.1) ^ (4.3) ^ ^ aj= \j=n+\ ,...p trcf b^= 1 j= 1 .... m ^ ^ 
^ ^ TI#'*' SRT 5rm g4^efjiq ITW M f I 5^ ^ (4.1) % (4.3) 

а. = 1 J= 1 ,...p W b.= 1 J= 1 .... q ^ ^ /-W( WH-WT ^ ^ 

^irrar I ^ sri w w hih ^ f i 
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Wtftsffyro si># 
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3nTRT 

^ ^ ^ g5ni5t t 1 1 eife-gilM ^ 
wr 1 #ir ^li w ^ ^ 

#rif UTT 9W{iJid t ^ ^ wn% g5] fliM ^ 

feir w ll 


Abstract 

Folk-forestry in Rajasthan. By Satish Kumar Shanna, 
Aia>^alii Afforestation Project, Jhadol (F.), Dist. Udaipur (Raj), 

Ethnobotany is a developing branch of science. Ethno-forestry 
or ‘folk-forestry’ can be considerd a part of Ethnobotany which is yet 
to be developed. In this paper, traditional ways of growing trees are 
discussed. Described methods are adopted by the rural and tribals of 
state of Rajasthan en mass to cater their domesdc needs. 


m\4m 

^sficT ^ zfT I c]% tit cRf ^ wrar ^ RiJidcti ^ i 

^ ^ ^ ^ WTT 1 W §31T ^ 

■# FT icHFTR 5leild Wf) '3Rt '3TTO5t '3TI^ I 
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^ ^ ^ ?FTI^ ^ vfl?^ ^ 2jt I WK ^ ^ 

^ 'Jl<?\<d ^ 'Sftr 'Sl^cpi^cfj 'Jl'ddl'Sit ^ HH ^ ^fsT 9'II^H'^I JTR^ §311 1 fd5lM ^ ^ 
'ST^cfil^Jl 'Sl^^t^JFT 5^? cT^lT ^ flWET 'i'd^TK '3Tf^ ^^llPl'h ^Idl WT 991 I ei 1=1:4 '3TT§f^ 
^ IcfffR % RT^^rfg slgcT ’T?# 1^ FTI^ W?r ^ ^ TST^, ^ flW, '3TTt^ c(5t 
q<^{H i ci # f I oiM ^ W ^ ^f ^ ^ 

ftw ^ 1 1 ^rrf^i^ ^i5t ^ ^ ^ t ^ ^ f i 

§Mil^ ^ “M,«Hlsit<i4l (Ethnobotany)” ^ ^ visf^^TT % ^ ^ ^ dtl9l 

^jTFTT % I ^ f=[f^ flwf ^ #=fl-cITf^ f^STT# ^ ^ W^T ^f Wm 
rft 1^ t^TK t 1 1 ^ ^ TRFTFr PlRf, f%?tw TFHT 

% Olll^dl-lf r-^-M ^ Tlfcrf^M ^ SIcHT^T 5MT W 1 1 

SRT IIRT ^ WWRT cffMt ^ <31^ W?T 3M W 1 1 

^-cITf^fct % M “Wt-q?rU^” §T^ ^ 3q%T to 1 1 ^3^ (Sacred 

groves), ^ (Sacred trees), to? ^ ^ ^ ^ WW, «fR ^ 

wiM ^ %r 5 ^ 11 ^, ^ ^ tor, ^trit tor, in^to wr ^ rs^r ^sif si5t 

^^rr 'Sto ^RT toR % ^ito to 1 1 toaf 9 r to tor ^lit “tor to 
^ to to jfiT to to to SRT ftor^ fto w 1 1 toto” to to^'’^^5r(r tfjifir 

R ritoto toto (Live fencing) to to^ dlPlto % '3PT q^^to ^ ftoRTT ftol ^FTT 

ll 


iRp ^ ^ 7FR«ir4 to tob-toto to ^ ^to ^ n^?T 5 mt w I to tot 

to arri^ f ^ ftor =Fr 5 mt w % I 

g to ^tr ^gp 

3ism ^ to vJtot totfMito 

arSRR (M^H TFHf if 1980^ 1996 ^ Ito^lT W I <M(«1H ^ tolto WT 

totot I to toto to ^to ^ toto 1 1 to^ ^ww ^ toto-to ^Bito 
I to to f to to rstoftonj^nr vETFJT-^^enRTT 1 1 to to ^ arotot ^ torer 
^ tor ttorr^ier tolto to % airtoto’f totor tmfir ^-sip' I to 
tovT, to^ tooTT, toto cfitoto ^ vHtorto fto?T cfto f i toto torzr tm ^ 
ftoiM tor ll 

«ism irftor 

totb-totot ¥tot ^n^totto tof to % to ^ into ^ ^f ^ =r 
toto to ^R, ilcT, to, ^ to to ^ artoFr ftoirr w to srrr to tor, tor 
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% ^ ^ 1 fcrf^ snf%, % wi ^ w\ 2 R 

^ #5if CRT aiWR fiRiTT W I 

3TSm ^ ^IH«'|M ^ ^ ^ ^ 5ra5r?T 5IW w I, ^ 

5RP feTT ^ T5T ll 

<MWH ^ WWM cTlf^ J|Rlfc|f^i|T ^ I^Hl^i^cl’ ?M 2 [ 5 f ^ ^ ^ 

i:- 

1 . (qwK-qiPl'ftl ^FPff •i|(of^f^'Hl(Extension forestry activities) 

2. T?piT-=llR^ Ficrf^fert (Protection forestry activities) 

3. FftWR (Cultural activities) 

TMFIH ^ cflf^ % % ' 3 <I 6 'W ^ ^ 1 1 

1 . ^ ^ if ^ ftw : JTFrT % ^ FSSf ’IFT F ' 31 ^, 

^31^, <s\^, ^ 3nfe iM ^ ^ ^ ^ ^ 

1 1 cfii4 tg viWT 1 %r ^ ^ lifer I ctstt itsff fet 

^ ^ vFFT^ ^ I mfer ^ 

?c[T3rt ^ ^ ^srr wciT w 1 1 ^ vPife 'M cfe ^ 

% ferfe iffe^TRTTcR ^jiTcRR igif life nfe ^ 

w ^ I ^ R ibifen wnfe^T cfire: cR ^ li in wte % fr 

^TWimr: ^ '3IT^^ nn felH ^ ‘Rn fen’ (Ring Pit) nifefej fer #®T I 

nferaf SRT ycb>fe cRfe % wm, ifen nnif ^ rt nn^ I nr rt =r rr 

^ ^R ^ f 1 £nf% iRnf fe in M fer nnfe fe Rii? iR RFT wm ^ 
1 1 < 3 Tcr: nnn ^ ^nr % nrar-nm ^a[TiM%nTn^nn^r%M nnfe fe imfe 
nfe nmn-ifevr nit nfe % ntR Tfer ^nrirT 1 1 mim-ifevr crt imn mn^fe nrRfer ^ % 
npni: ^ feRTT 3jTRTT 1 mR: iit ^ mfe TR^ ^ IRR fnRT feRTT RRtT % dlfei sifen 

RRR ^ fer# ^Rrsfefe^jptnRT^Mfetnitf^^nR sTifenr feRP 15 w rt 

^ I nm ^ fe^nm nnfe cfe-R^^ft^^nfcRfefecfe ^rnfr 1 1 

2 . |?RH :fersiRR rfe nRTRR felfe ^ 5 RT: FTfe ^ ffe f vifeR IRT ^ 

^T53( 1 1 ^ferfe 1RR«TR ^ ^ ^ fet ^Tlfe iR fe^T iRP % WT 
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fRTT ?T*rf 


(Madhuca indica) ^ •1^ cR ^ ^Ff ^ ^ ^ I ^ ^ 'STT^ ^ % ^Itl 

WRIT ll 'TRsTR Si5t '31P1^ m 

^3iR?Tr ^ wr 1 1 q1^-w?r ^ ^ ^ sfiFFiT % ^ ^ ^ ^ 

ll 

3. ^ d^FT (Wiidliiig Planting) : % #jT =1)1 IFfFTH ^ 

‘SlFRT’ % ^ ^ 'jR# f I ^<311 9)# % ^ ^ 4)Cll5l() sIHidl (FlyingFoxes-F*teropus 
gigenticus)5Rr W =lit ^ fe?l% HT M I W Wqj 5lFI^ ^ ^ f I 

fT SleFff cll 'STTferT# ^ fcl)^ 

% ^317# ^ cfi^ ^ WT 'JITI f I ^ ^ It ^ ^TlfT PiebdcTl 

I, w '31^^ ^ f=l ^ ^?TRf m cTTrar ^ 1 1 fffr 'Stft 
’ ft ^ ^snclT ll iM 2BT W I % ^TcrifTt # ^ ’ifir ^ ^ ^ OTTfl ^ TSlIf 

^fit jsRTR I f^ralr ^sjT It^ ^ ^If ^ w 1 1 3Rr: ^ #5ff % ^ 

?ri^ It ^ ^FT =FFf H 1 1 

4. ?irar ft'FT (Branch cutting) : ^rflr’l <HWH ^ ifRit ^ 9TTlt % ^FPT R ^51 

^ ^fPT ^ ^ 'dici f cRlT ¥RR % ^ R FTM =1W ’JpT % 1.5 Ito vSi'R ^ST ^ 

f «r ^ ^ f I f 51 R ^ JR ^ 5TT13Pt ^ ^ f f^FFFt m % 3T?T^ 

^ “£jT^ flrpir” MRm<3 % ^ itiT Jirrar 1 1 ^ ^nlt % ^ JT«Tif^ w 

WRIT ll jrf^ ^ ^ 52 R ll ^ It ^ c|5t TJRjfl ^ ^riRr' III ^ 

?F1RT ^5TR11 ll JFl % JFTtTJI) I ’tt JZFT It JfTlI It ’ft ^’RBTI It ’TRT ^STRTT 1 1 ^ 
^ ’ft 5SR ^ Jll It '3Fr?Tf^ ^IRl TJnclT 1 1 JSR RbI Jfit ^5T ^ 

^ I tWT 13W fl?TT 751^ fen ^ 1 1 ’M % JRf I) 'SRT-W WT 

^ vJsRitfd feft n feft % ^FM Ifer ^ ^3TRr Jit flnfe lRft 1 1 

^f?51 (Delonix alata), nRR (Ficus lacor), S/I^cijt (Moms alba), td'i'dld (Jatropha 
Curcas), ^ (Euphorbia nerifolia) 'SUfl Jit ^ §nW ^ifel I) Iw I vj'ilt) ^snl f I 

Hsi, dicR, ^ eBftn Itif ^ R jnft Itl R ’ft nw It ^ I Iffer ^ ^ 
wivdlct gJi R It cBfSir gft mt I nsn ^ fenr ’jfl I tfirt 30 Mo nRi w 
^JIRTT ll 

^fei ^Fil I fs nar wM 1 1 fe nl I i 

^ % '3tM ^ ^ r anr: M, Ife, Ir| ^ ^ M ^ It Mt f l nuR 
^^ifeiFfwi 2|-3 ’ftRMtRn4lioM. Mltfei jRMtIi Jift JtUn 
I i:? ItR Mt nm 3 1 5 M. ’M tlfer ^ Mt 1 1 
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1 

apT v<m>0 




ft^ ^i 


Wlfft 

wr 

at?ft 


¥' 

’pff 

W15 

lief ^ WFT ftte ^ ft’5 




ftfftr, ft) aifift, ^ cift 



^Idl % f^l^, ^Offf % 

■FcFFJfftr 

^iftf 

ftcT ftte 

^ift sEiT a?5lcliT, ^ fts 

(iid< 

?n^ fcRTf 

?T^ Ift^ 

m ft) ai?ift ftfft^ ft) WT 


ft) wr 




WI5, |SR ^ HR! 

^ m '3T5RTr 






W JfTH 3Rft ^ 

^ OI6!cH, % MlH, 




5. ^ ^f^»r %Pr (Planting of root cuttings) ; anf^ 1^1# 

^ ^ if ?ft?FT (Dalbergia sissoo) ^ ^ t (Root suckers) ^ ^ ^ 

feRFT ^ ^ ^cT ^Rf % ai^lt ^ 5PTT ^5f Wn% ^ M ?FTlt f 1 

6 . fh’T : ^ HF-URT (Vetivera zizmioides) ^TPl^ ^IRT ^ ^ ^ 

^ dwi^l =R ^ ^ra ^ tjnar % ^ fl?% ^ 

iM clit % Ti: tlftrf cfRt f 1 ^ WT ^ ^ ^ ^ IRT % 

^ ^ ci5t WJfT ^ cBT^^ f^ ^jMT ll ^ ^ I 5 5 ST- 3 ® 

’ft fira' ^ f I TRFIR ft ^ ft M ^ ^ fft^ ^ 5f^ 

(Sdccharum munja) ^ ^ ^ ^IRT f^TT (Grass slips) ^ ftw f^'41 '^ilcll % I 

ft ^ ^aift ^FT^t, WK ^ ^ apnft (Thaching material) fft^ 1 1 aiW % 
WT ^cfft^%^ft^ft^f| ^rRf TRFTR ft ^ ftf trgj 
irfr, FiftftT w ft ’ftftf5Rr^%sftft%w ^ 

^ll WBt ftraftfi TF5RSIR ft ^ ^ ft ft ^ 

ft m^Ricb ^ ^ «5(f cbft ^ T^jfpT tafia’ ^ ^ 1 1 =fpiftftr ansn 

W cFI3 ^iMT I rT«IT <l|^ cFT ’ft^ fejT ^SfRiT |l ^iPTft % WTcT <l^'ftl*i ft ^ 
^ ^ f cr«iT apift 
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?R?r?r f*TIT 


7. : IM: ITFfH M ^ ^ if ^ ^ ^£IT 

^ ^ 13ia% ^-W ^ VS^ ^ ^ I W 1^ 1t?jf CRT 

13^ ^ 'TT ftw ^li ^mcTT %i ^1M 

<Mt<4M ^ 'STPT % ^ e[^ ^ ^ <l'c|cb ^ ^ cl5l' % 1 ^ 

iPTT ^ ^ W SflT W "ailTTlT” # % 5?5Wl'<?iR ^ I ^ ^ cRq, 

13^ ScR ^ f I 4^ irifT ^ =l5t 

t?T# ci5t cMT§T ^ M % 133qT ^ cTW 1 1 ^STT 'STWTRT 

JTIH cR^ ^ 1 1 M ^ ^ ^ ^ % WT5T PTcfi'^^r I, 3fR^ Wm I^RTt 

^ fePTT ^jTRTT t ^TSTT % W iST ^ cR^ ^ WRT fefT ^STRIT 1 1 W 
jrqTT ^ ^ ^ ^SIT 31^ ?F5n^ ITTH HR ^ % (te-l) | 



1 - ’311<'11 % \39'4l'‘l % 41.'Jli^< 5nH cRT^ ^ fcrf^ 1 

8. v^rt^ ;gp^ (Live pole planting) : ^^^ ^ 

% cRmIs ^ ct5t iM fl^ %, cRPT ^ ^ up# 1 1 fcif^ ^ aiil^bcbi? 

W#Hr PIP” ^qcRf (Beede leaves fanners) ^ feqi 1 1 q^t ## cR t:rcR ^ 
T5iqiqR TcRT q^l# | “mqi#” uRR 1 1 c^ ^g^T HR# 

% qrl ^ q# ^ ^ qs-PR uT# f i arcr: ^r-wr ^@r# qq?# 

f I Frr%T ^ rt ww ^ hrt ^ “##?r tirt #qR” qcR%R # ^ ftRqr I 

W # RR pf wn# tqrr qR# ## t q# ^ t^rcn^ % crt: ur#q ^ ^tssr^ 





199 


W m ^ Cl5t ^3MS^T^f5^T cIT^ m ^ ^ ^ f W ^ 
(Boswellia serrata) clit ^gcT (2 % 4 jftoo cTSTT 15 ^ 20 %jfro ^IlW'Sit ^ 

^JiMT 1 1 ^TTM^r 53?Tt ^ ’77 71 fcIT^ f\ ^ 777 T?)’ ^ f 

7Tf% S77 cjft %cp ^ 77 7# ^ 7% I 13^ $1^1 ^ 7755 ^ I 771 771^ 
13t^ % m 5^§7 777S7 Tft f I 717 ’Sf 7771# ^ felf # T^Tf t 7M7 75t # 7# 
I i^TT^ ?7# 77515 # 757 #71 1 77T “W^ 7R 77 15171 5M757 fW T^li 
1^ TtMtI ’#7#^757^^777^fl 

75Fr Tri^ 3Fpt 

1.7"? 'CSH ^ : 7%7 7F777R ^ 7T7f % 1^71^ 17^ % ^ 7^1177 # 1 1 

717: W7^ # fePTi: 7^ 13^ % ^ # #7# 75^ 5111^ ^ W 7?}# 1^ tIM 751 
#57 71# #71# TT f#71 ^7171 1 1 tW-M # #57 #71 1 1 #7 ## ## 775 #t 71#7T 
7517 M I #17# ## 7# ffe 7T f#l#7 1^17 TfTl %l ## ## #t ’gi:?!! ^ f75717 
5377# 7%# % 7#715if 7# ###7 7515 ^ 7777 7# 7%# #1 # TPff # #fe 75T 
## # 771^77 7# l#f ## f 1 ## TIM 5n^#7f7 T^q## ## # 757# # TT' 

571# I ## # rp^ ## % 75177 # 7751?T-#?#77 TIT ## #1 #7F7 ## T5# 1 1 

2.f#Tf#7(RingPit):5H#lf##717: 7717-#771W71#5jn#f 1 75 f##l ^J# 7MFTR 

# 7517 # # 1 1 #17 75# # ^17171 57171 I 537#5 71# 7W W777 3-1 #te: 

#15371 7# 1^75 ^7175R ’01^ (Ring ditch) 1#7 75i: 77#t ## 7151: #t 777 ## % 77 7 
5M # 537# 1 1 ## TT 75i#7R 511# 71^ 75T 715 7# 537# 1 1 

^ ^ ^ ^ <N^H # 775 7% ## #5 

# ^ ##7 7# 537# |l 

4.#-7lt : f# 7# ^511 I5 #1#17 3T175R #5 #-7li 771 75^ Wll# 751 ftTR 7#P1 

■7537717 # 5r7#17 % I ^15 #5# Pl*7 f ;- 

(ti) qr«R % # Tli : #55^ #7 # T<m. #f 17# #7 71 7R 7^## 7# t### 71 
Wlcf7 #55^#’##7##i:75511351 #571 53771 1 1 #71 751 ## 7^ 77## 571 

# 537# || 

(3l) % 7# 77 #-71^ :1355JT #5 ^ 7# 7517 751 535^ #5# 7?R 77# # 5^ 

771 751 ^ #171 57171 t ! 7717 ## # # 5^7577 #7 #5# '75^ #1 715 c77f#l7 #^^ 
f I 57 7# # 7#5317 53r#7 if Tfis ^ -^crg- ## % rfl# 775 ’§1717175 #11 #7R 17571 

531171 %1 
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(w) ^ : it ^ ^ ^ w# ^ w cR jqif 

m( TfmmK ^ ‘^’ ^ 1 1 ^ ^ M 

^ I cf^ =CT HfRI 15-30 Mo C^j ^ I 1% ^ ^ sirg- 30-50 

Mo ^ im %\ ^ 3^: ^ ^ t wn^ 

M ^ #T I ^Pr ^ fefiT ^ ^tM M M ^ Mrf Jiw 1 % ■ari^ 

M l! 'M ^ WTT ^ WR airi^ ^ WR ^ W fen ^rrar I 

?raT iM ^^^T'qRt^^MwMfl ciM M ^ «5^ or^ 
^ 1 4. f#Mn^^ 3 Mf RT 

a?R ^3% M 1 1 M-M M ^ M I, arfMc M M ^ ^ ^ sft^ts 

a^RTT ^3TRTT WF % I a^T W ^ M^RT fe^T WT I fe ^ ^ §M =n^ % <SF^ 
I ItsTT ^ ^ ^ Si^ ^jRlW JRFT ^ ^ Mil ^ W % ^5^ 

M c^ trcF ^ M f J (fer 2) I 



2 - 31% feFT fan ^ M % R2i5 % ^351^ ^ ^bM I 

M ^ a?f%^ qr ate ^^rtr M ^rr f ?ff rri^ % ^siR i% 

aiM ’nfeficR MfeM 5ra?RT % f l fen I :- 


Tr?nE«TR 
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^ipr f ^ 

Ig ^ I i 

^ crq^ HjsT ^ 

f ?fiif % ^aiT 
f ^ ^ 'Sik WTT 

1 M. TTfQ- # SF^ 1 1 

^?2Ti%r w ^ 
cBf^ f i c^Fft ^ =f)5^ t 
^ f ^ ^ ?1te ^ ^Hrrar ^ 
q# W ?P# 1 1 f 5f % 

WR ^imflr 

wn^ ^ 1 1 

^ ^ gp3tt wn? ^I'cft I (fer 

3)l 



2. ^ qit# ^ 3RIRT : 

5crr % ci^ qr FiT^ wsjR 
^ T5t f W ^ l2 
qr ■'I'j’ii 'hRi'i =hi4 $idi 

1 1 ^ qr ^mrR 

^%Mtoq^q4E!Rr fii^ 3 : q|ir ^ ^1% qi ^ qf ^ I 

^ % ^TR 31PT ^ cR 

^ qit 5fTJTRf|R cfR ^ f I ^ q qr ^^raqr -mm fr mm I ^ % 

fM qT^RP ftqmfM ^ ^ ^ sRi^ q5t w\^ q# ftqr qr# 1 1 'Sft c^ 

^ 3IT cfR ^ qfM % ^ qq: ft ^ f [w [6]] 1 ^cir q5t qixRif ^ 

wT-^qqq qr q3R: qR i^iRiq #q 'SM-qw ■jfr qR ^ f qife ^ ^ ^f^qq q|qi% 

^ q^R % qqr iw qq^ i 


3. MYr t ^ T : qf^ IfSRqrq ^ R? fqST (Delordx alaia) Yl f 5f qi q^ 
1 1 ?R ^ fs % aRRM ^ fiqfT c^ ^ ^ wrm 2.5-3.5 

qq qqz fqqr mm 1 1 M c^ q^ ^ t m^ I mm mm 
% I fR % q^ ^iiqcr ftqtqr I ^ mm siqrqqq ^ ^ % 
qq ^ qRT Rjif qiciT 1 1 fsif qq ^inf qiR, q^, '^tqqj, q q^pft ^ 


^ ^ ^ ^ 
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3. mt ^ ^ I cf^r 35fM cj^ 

^ Tdf ?ns wm 1 1 ^ wf c[^ “qMT” f ^ ^ ^ ci5ft 

^ 3# f I fsFT % ^ ^ cFFT 3T[# 1 1 £S^ ^ ^ ^ ^ 

■<i'6pl41‘ (Leader shoot) ^ ^TmcTcT ^ 1 1 ^ fS" cl5t ^5^ I 

^5^ #=FT %g II^BT?T-'?T?#5Fr ^ ^ ^ W 1 1 

4. I# (Totem)^ g??IT : ^ % OTlf^cIT^ <m^ ^1T 

'3!^ Ml-^Rlcb cR^-sff cFRqf^, W^ onf^ t f ^«Tr ^ %T TTR ^ 
:3^ T^FT cf,^ f I TPRSTR % ^ ^ 31^ ifl^ (Clans) ^ f I ^MTl-S^rr 

’flW % #T .SFFft ^3^ ^ ^gSIcT 3raTT-3raTT ^RFlfcT ^ I ^ 

W 'jlMT 1 1 #fT 'SW# ZltiT cFRqfcT cfjf ^ ^ efi^ f cf^ T51^ ^ 

f I f^5 ■'3c(r^<u| ^erL^ 2 ^ (wm f i 

HIT’S 2 

HHHTPT ^ ^ f5 SltH ?PRqf^ 


% Ht? 

(Clans) 

cpRqRr 

^HTTfcT PffcT 

3TPTf^ 

'3T#R- 

?TT^, ^tlel 

HHTH W WIRT ill 




’'pitewS 

ITTit, ^ 

HHR 

?31H, HcPT 

3PT 

i^RPTT 

Itw 

15T, qWORcl 

Wft HSP citTT 

#T 

^5r, ^/dftcT 


^ 31^=6 Trat ^ c|-it<<loiiT ’T^ 'STTSirRH f I ^ 

% HPT HcE ^ft ctHtMfd’Ml PT 'SpSllRd 1 1 ^TPf f^P# % HPT ^ % HlPf 

HT SnqiftH f I HF HH ^ P% CRT gtrPP % I 


^d^idi-WTH 

^T§ofT ^o H‘M|ch< sfo #HRPT TM^JldclIci, ^ ^?T -sftcnTTTcr, ^ qo ^o 

^o %o ^ ^o rpTo HT'^t, ^ ^HR RTT’ft JBT, -sfr "f^qH HH sr|cr 



TFSTWR if 
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'smnft I jfFiT ^ ^ '3TSCPR ^pqjf ^ w l 

f^tfej|$, TR?m, % enfenfM ?[T5t^ cT?^^ ^ 

^5TT yPlM ^ ^(Plrtt I ^r§#T % ftR q? ^TSPR fRT ^ ^ ^ \ 
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Abstract 

Production of lactic add by submerged fermentation 
exposed to some mutagenic cbemicals. By S. P. Singh, Sha^ukant 
Kumar, Vmay Kumar and B. P. Pandey, Department of Chemistry, 
Magadh University, Bodh-Gaya-824 234. 

Studies were conducted on submerged culture of 
Lactobacillus delbruckii to determine the influence of some 
chemical mutagens on lactic add production. It has been found 
ftmt dimedjyl sulphate and hydrazob«urene caused an increase 
in lactic add level, while acetone hydrazone and p-chloro 
ethylamine produced marked and sustained reduction in the 
yield of lactic add by L delbruckii] 
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fw, ter TTt 


^ ^ ^ (mulagens) cfiT qqtq '3!^ ^ 

q# ^ qFTT 1 1 % W ^eiwr I (Strains) ^ if 

^STR <3m\^ ^ qr I ^ 

^ OT#fT ci5t q5t qf ll 

FTrtt Jte^TMT ^ teR tef % gsjR I5 <s^ ?Tl|#q cWT 

cEf^ 3FT cET qBTq^ WT % ^ 3IT T?T I I '3RT 

^ #20 - 28) ^ ,3f^ cmiqPrcE Tsjterf qq q#T ter 1 1 ?h qqsr % fq tesr 
i^jerte ^jqtef qq q^ te% ^ywrqr irtr q^r q^r f l 




iR# cWT f^ftqr 

#i^(rlH ^qnqq I 5 45 ° %o ti7;48 qcp jTTSZFT ^ <S^ vitMKcb 

flqsttiRTcRT tqj^qqf % fcr^ qit Hwifqa feqr l 

3?iTqq qijqq teqg; sq— §tkr (20% qR/arFicFT), itef (0.38 %), (nh4)2 
HPO4 ( 0.25%), CaCOj (60%), qiT^ ^ ^ I^qR-d qR% 100 teo q^T teiT w 

^-Rq 6.2 qR tel W I 

Trarqte ’=5j3Ejrqf ^ i.o x lo-^ m % te lo x lo-^ m % qsq q^ i 

ts^Trqq qrm i5 ^ qR qiq qr 30 ite R4Wd ten qqr I 

0.05 teo ^di^dq te^ #<5 qr, qtef ^ ^qiqjqrfer ten qqr te^f 

^sqfdi ^3R]qq RTHR qT I fqi^qiq % qiq 48 q% ciqi qqef qrsqq ^ ^qrfqiq ^ te 

te qqr i ^qq^t^rq 'aiqf^ iRf^qn % wk 72, 144 qqr 192 qqi q^ l 
cEt qqte-qqR terq srt 6.2 qr qrrqr qqr 1 mq 45°c trt qqr l 

qtraR RTw 

tete %?r (mash) c^ qqq qqq^te ^ ^ yqqiRd qR^ 3^ frteF < sf ^ qte 

qqr ter % qRqite ter w 1 # q# if q^ ^sqq^ qrqr |;#t 

c§- teT*^^^ % URT ^ q^ 1 te tefqq 72, 144 qqr 192 qt q5t ^qq^t^H qter % qiq 
ter qqri teiqxrq qqqf^ ^ qrqft 1 # waiter ten qqr ti 
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1 

%o aiR frtlasF aRcT ^JcqRR qr wrPrb ^ iraq 


M/ioo 31^'rs: 144 

^ ^ ^ 3ffef5^ ^3qfMr WR% ffe 

'Srf^l^ ^ gm/lOOml 

■ W5cTT gm/lOOmI SlteFT (+) 

gm/lOOinl 



4x 10“^M 

5.990 

6.580 

0.445 

9.85 


5x 10-^M 

6.002 

6.482 

0.518 

7.99 

^#dtRllRtq 

2 X 10~^M 

6.116 

6.132 

0.883 

0.26 

p-qvfrfr i^dq^ilq 

2 X 10-^M 

6.130 

6.160 

0.898 

0.49 


^ <3Ticf5t #r % <3ftw qR 1 1 
+ SRRW ^ ^ M4l’llRcb icra^ ± 2.5 - 3% 

1 % WT ’cRRiT I 1=lf^ ^dl'?nf cpr tp W tfep '3T1RT \ic4l<4 
m fl%g: w=r I, ?q^r % ^ Rlfqfrifaftq % # ^ 

qftcifel % I 4 X 10”^M tn-ftpi qr si^ARt^ ^ fifeqi aiRi q5t ■aif^^jdq nifti 
^ Rt qF^ ik pqr 9.85% <3Tfefi 1 1 f% ^ Rsqqq ^ 

q^ fto qqr ^{qdcb 'SiRT ddiidi % 1^0, qq^fe ^ ^ ^ qR! qi P q? 

q5t 3)tr5rr :3qq ^di'?w qr q^ ?q% q?^ ^ pqr 26.5% aif^ 

qRT qqr qil 

qiift' ei^|# T qqr ^?iq qrqqi qr^r q^ t 

#?: ^ ‘dfpqqi^*^’ q^r ?q qitq ^ ^nqqiqqj qiqr w 1 ^iF^qr 

5 X 10'^ M % <3ifei5 ^ qi ?qqq qf wm rmt w 1 1 

q^ ^ ^ qpqqiq ^ q% qfqRft 1 1 p-q^ft^tq^ra^ ^ 
qq qqjq qq^ TR l f%5 % q^q^ qi^qqq ^ 6i55ilq^ci ^’ftq ciqi %[q?f 

q?r qqqqr ^ qiqr qr i w ^ p-cwW^ ^ 
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«Rft wi#, 

[aTH-3Tg^ 31,1995] 


^inhT 

’J3JJRRT 300 ^ ^ ^ 

SPlM ^ #nt t ^ ^ W ‘hlnlw 

>3n^ % 10 Pnfro spT^ M<gu^ i33[^ % «41 m %■ aiF 

^1 ^Frft ^ <Jlclld ^ ^ ^ ^ ^ 

14^1^41 ^ ^tgM ^ HWIR Htelf 1.5 ft^To 

cM 3TT^t # ^1? 0.5 ft4o Sft I 3n^& ^ 

^ # ^'FSFiH 15 f^fro ^ 'Ji'^1^ m.^TS' 1 ^rar 
^ 60 f^o sSt I w ^ ^ ^ % ITS^ ^ 

^ 5t^ ^ ^^NtM 'Sn^t % ^ I? ^ 

qr 1^ T^'Sifef ^ ira^ ^ cRT #n I'THl'td 
% ^ <il=ll6t' ^ ^ % ^<l^< ^Fl <3rRlft^ Frf ^ ^Tfl5R ^'<1’^ 

% qnr^ sFF?t ^ ^ Fftf^ ^ fpt ^ Fftf^ 
q?]- FFT % ^1 

i[^ (^(tjlijlT ^IFT Rjtfl ^FTfr si<9^^ ^ ^ UH^tT ^*^i4f 
^ cl ll qrm ^ 1 1 

■5Rpr qqr ^fih 4l4i?r 3 ^ Ftei^ qi% ^ sFFfrjEra^ ^ 
^tqRT^ qF ^3139Rr 13F ^ ^ 

%■ qiRT ^ 1 1 ^ qqrifniH ^ ^ ^ ^ 

% 3g;qTcT ^ w^rar ^ ll 
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Abstract 

Area of Arterial wall. By Keshaw Kumar, Department of 
Anatomy, Institute of Medical Sciences, Bmiaras Hindu University, 

Varanasi 221 CX)5. 

During autopsy 10 mm long arterial segments were obtained from 
ascending aorui pulmonary trunk and femonil artery immediately distal 
to tlieir commencements Irom 300 human adults not suflering from tiny 
cardiovascular disease. Lumen of each arterial segment ws opened by 
cutting its wall longitudinally to measure lumen circumference and wall 
thickness. 

Mean wall thickness of ascending aorta was 1.5 mm while in 
case of pulmonary trunk and femoral artery it was 0.5 mm. Mean lumen 
circumference of femoral artery was 15 m while in case ascending aorta 
and puhnonary trunk it was 60 mm. In tiiis way arterial wall area of 
one pulmonary trunk segment equalled witii arterial wall areas of four 
femoral arterial segments and arterial wall firea of one ascending aorta 
segment equalled with arterial wall areas of three pulmonary trunk 
segments. In each arterial segment lumen circumference equalled witli 
peripheral circumference due to wavy arrangement of endathelial 
lining. 

It was concluded tliat arterial wall area equalled witli arterial 
lengtli multiplied by arterial wall thickness multiplied by arterial lumen 
circuinforence. Ratio between arterial wall ^ireas of any two arterial. 

Segments liaving equal lengtli and equal wall thickness equals with die 
ratio between lumen circumferences of diose arterial segments. Ratio 
between arterial wall areas of any two arterial segments having equal 
lengdi and equal lumen circumference equals widi the ratio between 
wall diiclaieses of those arterial segments. 

SFFft cfiT cpr ^ ^ cITT gf ^ I SFFft 

W. if!# ^ ^ IfR 1 1 cRfiTR '3TS2T®R SF# 

% ■sjicb^'i cR# % ferr w 1 

300 ^ H## I? # ^ WT # 3T2fcn' snT#if # 

% #1^ % 10 fMo SF# 

SF## % ^3^^ % F#T ^ FTF ■# I S,n# ^ 

^3^ ^ <f)|dcb< ## # afiT ^ F# 

# I 
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Tjr^ if cl^ ^KRH 1.5 fipfTo qi# ^ 

cfsiT '3iT^ft ^ ter ^ WfR 0.5 Mo sft I #Mi an^ ^ ^ ^ 

Rsm 15 Mo M M <3ilR: wM ^ ^ 351 ^i?r ’raRiFT 

^tR!^ 60 Mo sfr I 3 trM ^ ^ ?iRciH srtcr: % cbrr Mp sM ^ ^ 
ci^ ^iRRi ^ ^iRRr % ww # ! 


1. MRw sM W15 ^i 5 t M?r ^ ^ 

75 WJ Mo 

2. Tr^if|Tr Mzf 5R^ ^ ^ ^ 

100^ Mo 

s.wM M?r jf 5 T ^ 

300 Mo 

4 . M^ ^:^' 3 M ^€rr wrRtt 

M?r ^ ^ % #51 'Sq^qM 

3 

T 

5. m wM ^ 

^ Mw ^igqra' 


= Mm sM 5R3^ ^ wM 
X Mf X ^ jj5t qf^ 

= 10 Mo X 0.5 Mo X 15 Mo 

= W15 q?f w^ 

X Mw s[5t Mf X ^ =!?r qRRi 

= 10 Mo X 1.5 Mo X 60 Mo 

= MM ^ wm 
X tof ^ X qRRr 

= 10 Mo X 0.5 Mo X 60 Mo 

Mlq ttM wg c§ qq ^ 

100 Mo 

" 300 WMo“ 

TT^Hq TT< 3 ^ ^ Mt 

^ MM ^ ^ Mr ^ Mf 

1.5 M 
T~ ^ 0.5 M 

MM M ^ ^ ^ 

~ 3 tM m< 9 ^^ Alclld ^ M 

4 300 ^ Mo 

r ^ 75 ^R Mo 


6.MM M MM '3tM qiMf 
si5t Mm % ^ % Mr <s{^ 
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7. ^ cWT HIPS ^r 5fT ^ 

ci5t 551 ^ 'litiM % #Er ^ijqicr “ jrp^ 351 -efit qRRi 

4 60 f^o 

T~ ^ rs Wto 

1. spi^ iRps 2i5t ^ ?n^, ^t^iM ^ ^ ^ 

si5t % WR 5WM % SRRR M 1 1 

2 . R^TR cr«lT WT ^frsi^ ^ ^ SRTft 5^^ tel 

% M SRI -313^ sTRtt iTiP^ ^ j|5t % 3i3qra- ^ 

^ li 

3. wm ^ ^RR 551 ci5t ^ Mf ^ «RFft nipir ^i?!’ % 

M ^ 3T3qR ^*1 sprft inp^ ^ ^ hVi$ 4)’ % '3i5qRr ^ ^mr. 

^01 % I 

^Irfl SRpfr <i)c||(7i % ^ ^ Pl<4*i f (Laws to Arterial wall Area) 

^ ^3q^ ^rtt^Fi qRaiiMT % onsjR qr f i 

^npft 1 

?WFT eP^ % *l*rift JW«if ^ ^IfflFsT ^ ^ 



q5t 

ERfr 551 
^ q^ 

ER^ RP5 
q5( rlRl^ 

ERft 
q5T ^ 

TT<3ite? 

i-sf^n^to 

60 finffo 

10 fipfto 

100 ER fipfto 


0.5 Mto 

601 MO 

10 fipfto 

300 ER fMo 

311^^ 

0.5 fipfro 

15 f^pfro 


75 ER ftifto 
















^tcTRiT g5T ^ 
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2 

tWT ifwiFT 3?T ^ ^ *n5ft ireroiH ^ #ir 

% 5|3r H«IT 3ft Mldu4l‘ % agqRf 



2 

^WH ?n<nif tWT HHW ft^Ri ^ *fldii ^i?l 
tpfft ireri^r 3ft ft3IM % ftsrew rWT 3?T 3ft «#Mf % #3r 3gqRT 




















• ^iwr qte # 1 1 3 ? 3 ?P?R ^ ^ qr # 3 R?^ ^ 

?fr ^ -f ^ '3TT^ Sl^ ^ I 5f^ ^iilcF t ?¥ ^f?#T ^l5t 3?T§TT ^ ^ I 
% wfirar ^ ^ ^ =1^ f ^ Mt w ^ qta 

^ #TT xfiMl 

• ^ ^IPTt '#5[ W f ’JS % 3flT It <3T5Rf ^ iM '3I2JW 

^ <3{^ rllfl^ ^ ^ ^ ^?lt£PT ^ ft^ 

It^ 

• oiil'jf) ^ ^ ^ % ' 3 i^«(K ^ ’ft W?T 1 1 ?¥ 'ST^cfT^ % t^ 

w ^ 5# ^ ^ t ^m; Imr i 

• Mi ^ ^srff % fm w ’t M ^ ^ 3 %m, 

^ K4FeCN6 '3T€raT api/ I m mf ^1 ftR^ ^ ^ ’ft 5Rk 

It wfm li 

• wif ^ M ^ ^TFift ^ ^§Tf % m ^jftlFr ’rm ^ ’ft ^ 
^ 'Sl^r^d ^ It’TT I 

• 5 T^ % ^ 2 r fl^ ^ ^ < 3 iM ^ ^§T (Summary) ’ft ^IHT 

I 'SfM fefT w ^ WT ^ f^§fr ^tMmf 

(Abstract) d^l'Mdi # ^ ^ 1 

• fer ?FRtt |t%^Tr Mit % ftw M ^RFR ^ ^ 3(1^ ^enfl^t 1 ^ ^ 
•atcF 3 T¥r: ^tf%^ % tM It^ 1 'SncRT c^ f^ smr I, 

■ ^ 3TTcRR % %m It^ >30% ^trfl^ I 1%;ff Mm ^ ’ft 

^Rrar ^ I, ’7T ^5^1^ ci^ ^ Itriri ^ M 

% 'artl45 dl<=l'bl % ^T^T ’ft ^ tl^^l 1 

• Mi ^ f^§T (Reference) ^ % 3Rf ^ t^ ^Tfl^ 1 M % 'm, 

m ftR ’TFT (Volume)#T: 3Frr ^ "JK tm 1 JM 5FFR % 

31110 3TR:o cf«lT ^5^, ^O, 3IT|Z t^Bf^o ^o, 1928, 150, 80 

• TF^ ^ ^ 50 5^T^?W (ftf^) F=f3 # Mi ^ FT 3FTfST It TT^ I 

• M “TFFT5FT, FftF^ 3T3?F«TR Mn, ^TFf fRf^, M ^FFT^ FPf, 

^<7tl^Nl<-2”?TT Ft FT 'Snt Tflflt 1 3TT#^IF) ^ TT’Ftt FTH FR% tn wf^TcT ftt 

ira^f TFTR^ 
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^rqr 

4to M 

#RT ^*IFT, q^To 3JRO i(o ijfeR, 

q^o q^o ^o, q^qra'f^o ^o, qfqiw 249001 

[ qiF - 31^ 28. 1998] 


HRRr 

3tH<iRc{l4 WOIWR 

f^wl 1 f^5f^ira5n:%3Mfrt‘), 

SRT m ’qRuinT % 'ifM q^ ft«KUi srw q 313^^ I 1 ^iiw 
gsticTs ^ sijnpff q %- 

1. MUt^cjot 

2. rRWT #fr # 11%r % o4l445lcb{U| 


Abstract 

/ 

Non-unique fixed point theorems of Ciric' type. By Shikiia 
Gupta, Department of Matliematics, Chimnaya Degree College, 
Raiiipur, Hardwar, 249 403, aid B. Ram, Mathematics Depatment, 
S. R. T. Compound, H. N. Baliuguna Gahwal University, Tiliai, 
Gahwal, 249 001 

In this paper, a study of non-unique fixed point theorems of Ciric 
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ter JFiT 4to TFT 


type has been presented. Variants and extensions of results of Ciric fype 
obtained by Achari Singh and Mishra and Pachpatte 
included in the paper. 

This paper is mainly divided into two parts. 

1. Preliminaries 

2. Generalisations of Tanmoy Som’s Theorem 


Wi 1963 ^ WR % 2 ^ ^ ^Eirm JRgfT ^ I 2-^^ 

(2-metric space) ^bT feiq 

R^i ^ <.1^1 ^ I 

('3rftrb) X%fMjxXxX9T 'cjiwf^^b R1%T WT d cfTT 2-^ 

cb^ t ^ 5Tf # 

(^-l) ^ f%'3lt X, y ^ M % z f% d ( X, v; x) ^ 0, 

(3T-2) zrf^ fftr %'3it X, y t ^fFT ^ WT ff ^ d (x, y, c ) = 0, 

('3T-3) d (X, y. •) = d (y, c. x) = d {z. x, y) ^ ^ Wf^Rl), 

(3T-4) d (X, .y, -) < d Cv. y, u) + d (.t; u. z) + d («. y, •) 31dl^cbl), 

{X,d)^ 2-^ ^551 ^TKIT I I t^o ^ 7^ 

% d TwFT 'Sryr dteMi % I 

w SFra' ^ ('3121^1 #kR ^ d4Hdl m SIR 1^) 1-^^ 

% (M, d) 21 2-^ ^F# % (X. d) 2f5T if?FT fell W 1 1 

2-^^ X CRT t3Ecb 31^ {x„ } o|^?fr (Cauchy sequence) 2bfT RIcTT I f% 2lf^ 

X% 51^ M % M dix„,x„,u) = 0. 

tRb 2-^^ -R# ^RFbl 51^ c^^ff 31^FT 3^ ^ 3rf^RfR 2-^^ 

TFlfe 2b?T RRTT |l 

R# FT ^^d/44d* sbH[dPid41 (Commuting) ^W^fl sbFfcrf^Vit (R ^[^TcT) 
iiRlRt^un (Mappings) ^ 3#^ HHW RT 31SZ[ZR cR^ % % RvT i" ^ 3TRo 

qto q^i-^1 ^ cR afclfenff cf^ feR I, # iTSTTclSZlcl's I^HcJd, %- 
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i.qft^TPrr 

SRIWcJ? ^aMT ^ M (M, d) tR 9RlRl^>jfl‘ 5 ^ r ^ 

jFlf^fMt W ^ M ^ 5f^ P%x%g, d{ STx, TSx) < Rd ( Sx. Tx). 

^ ^ irfcf?F?i jrfcitor 5^1 r 

^ z ^ R-^ sFrf^rf^m^ cbI I 

¥rmi R = i ^ ^ R--^ sFifcrf^r^wr #c ff^ricrf^Ff^ ^rcf^wr ^ ^ 

fi 

!inf^ 

1974 ^ TPTft M ^ ^ WMfclRl^'JI (Self mapping) 

r % M 'SR^fcRfrq (non-unique) ^ c{5T '3rSRFT f^, ^rfM^TSFl 

?Rf tfit cfiW t- 

W^M ^ ^ a; V, ^ q € (0,1)^ M, 

[d{Tx Ty ), d (X Tx), d (v, Ty) 

- [d ( X, Ty), d (v, Tx)] < qd (x, y) 

^ ^ ^ 'sn^M ^ 

^ ^TRm % cfSTT fm cfSIT 

fqRf‘1’- cTSTT ^ SRT 1^[f^ f^RRlf ^ to% aiaWT cqiqc(^cOXU| |.3TT 1 

?mnT ^ % aimc(?l4>im 

ciwr ^ qjif ^ TRfe ^ idqRitouff % M firg 

3r^ JBf ^ q;^ ^^Iclilfclcb % qftniFr c^ Ml I 

1. ii%T -^(M, d) qcn Tjpf ^ Rt# 1 1 x[R ^ ^P# M 'qr ^ 'wyfdf^j^w /qq 

g ^ f fe- 

g(Af)c/(Aj9, (1.1) 

M qR /TTM I , 


y<dl=h x,y cM % g Pin 5Icf ^ ch<Ol %- 


(1.2) 
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Oidigix), gCv)) + a2d(fix), g(.v))+ a^dijiy), giy)) + a^d{f(x\ fiv)) 

[d(fix), i'Cv)), d(f(\% g(x)), d(f(x), /Cv)) } 

< cjd(f(xyf(y)), ■ (1.3) 

STfTfl, >0 /= 1,2, 3,4, (i>0, a^+a^>q+ I, a^+a^>0: 

f g sh^IclPl'^ifr I, (1.4) 

cit r XT# g (Common) f I 

^ % cZfpqc}5t=RW (generalization) ^ iFFlftM ^ ^ ^ ^ / (M) W 

gm cFT M ^ ^ t, W/ ^ g ^ .mRiFcI4U| m fRI 

3ITcr$W ^ I I W(T vim mRuih I— 

2 . 

FRT (M, d) ^ HI# I I HR ^ HI# M m RIHfcfRlHR g 
(1.1), (1.3) ti# RIR 5#tH # H^e |- 

/(M) R g(M) Hi#M ^ ^ HW# tl (2.1) 

cTW / g tRi MiH f an#; hi# m RfI .z c|H arf^ ^ 

I Rb 

fz=gz. 

fvj^ g (%^) z HC ffRfc#iHf[ ^ g ^ aRMRr HHHf# 

Rf5 hs^ 1 1 

w#r 

H# Af H #w -lo ^ (1.1) ^ an^R ^ ^ ti^B JC, ?H 5IRR RH 

HR^ I f^— 

/j^x, j = g(^Xo ^ Vj 


HlRR ^ 
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x„_i e Af, x„ G M f^rJJcURf % 
f^^?i ^ ■“ ^^•^/j- 1 ^ — -I’n ’ ^ ~ •' 


3R(1.3)^X = X„,,, 


r = 

^^>n + 2> )'n+ 1 j 


di 4* 6l>y 
V ^ ^ 


d 

J 


>«+!’ 3/1 



wM {v„} ^fit# -31^ I, 3T2ifg; j/(jc„)} I i ^m/( w 

^ M ^ ^ 3W# ^ ^ [/(x„)}, f(M) if #Tr 1 1 

fz=r. 


(1.3) %, 

+ a^d(f(z), giz)) + a^d(^f(^x,_^^ym) 

n cBF #iTRT ’TR M ^ 


aydifiz), giz)) + a^dif iz), giz)) 


{difiz), g(:)), difiz), m), difii}), fit )) } 


< qdifit), fit)) 


222 


^ 4to TFT 


+ a^y(f(z), g{z)) < 0, 
d(fiz), g(z)) < 0, 

f(z) = sfe)- 

:: g ^ ttw fk^ I I ^ g 

ilr^ sFrfcf^F^ f l '3TT5 

fgz = ifz 
fgz = gfz = ggz . 

aid(gig(z)), g(;)) + a2d(f(g{z)), gig(z))) 

+ a^d (fiz), g(z)) + 04 d(f (g(z)), f(z)) 

{d(g(s(z)X g(z)), d(g(z), g(g(z)), d(f(g(z)), f(z)))] 

< qd(f(g(z)),f(z)) 

■qr l^ai + 04-l-q'jd (g(g(z)), g(z)) i 0. 

^^gigiz)) = §(;). 1 ^/m) = gm) = g(g(^) = S(ki z)HldM 

/ ^ ^ 1 1 

jqs ?Tcf (1.3) % ^ ^ ^ TT^IkF % fki g{z)=^f(z) 

gm ^ 'i^'4pis 1 1 

^ g{M) TFlfe/( Af ) ^ OTTF# fr Tit g(M) c /(Af) ^ '313?^ 

, f{M) ^ ^ i 3F5, f?T f^rfcT ^ g TFFTf^TK TTlt 


( 2 . 2 ) % 
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1 1 Si5t <3T^dtiim (uniqueness) FJlftcT cR^n WT 1 1 

feapft- (1.3) % ^ ^ c[5t (inequality) % 3?^ ^ d(f{ x) /( y )) 

cflT ^ 51^ eiWRT Wf ^ ^ I ^ |- 

3. I I ^ ^ W^ M ^ ^ WHf^Rl=!>JT 

f g ^rfcTSTSif (1.1), (2.1) ^ f^FT 3#tST ^ %2: ^ f- 

aid(g(x), g(y)) + a 2 d(f(x). gix)) + a 2 d(f(y), g(y)) 

-^=?pRT{fi((f(x), g*y)), d(f(y), g(.x))} 

<qd(fix),fiy)) (3.1) 

^ a,- > 0, / = 1, 2,3, q > 0, a,- > q + 1, ai + > 0. 

^ g ^ 3 n tm lot I ^rafg; writ m ^ 'srfew ^ I fe /s = 

gz \ JT:, g (%^) OT sCTf^fwft f g TT^ Oidjcldl'il 

Wi^%\ 

TFRT 1 cCT SiJfRTr^T 2-^^ ^ ^ %^IT ^ ^ERIxTT I ^ 5RBR % %- 

4. ^ {x,d)'^'^ 2-^ I I ^ ^ xm'^ Frafcriwir 
f^gW I fe- 

g(X) c/(W (4.1) 

M^=h X, y, u e X^ 

fli d(g{x), g(y), ii) + ch d(fix), g(x), li) 


+ ajd(f(y), g(y), u) + a^d(fix),f(y), u) 

-^^^[dfix), g(y), u), £((fCv), g(x). It), d(fix), f(y), «)} 

< qd (f(x), f(y), u) (4-2) 


^ a,. > 0, i = 1, 2,3,4, q > 0, > q + 1, a^ + > 0 
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(4.3) 

#ncr (Coincidence) ^ f ’3T2rfg;^Rfe X ^ f^z m '3T^1W 
IH SfSfiR I /z = gz. 

5^:, g (%c[^) z sbJ(RPlH41 f g '31^f^r#T 

I, 

5Ft^ =i5t OTq% ^ jfTjt 1 cj5t ^ w: f i 

5r^ ^ ^Tcf (4.2) ^ d (fix), f(y), u) ^ cfj^ ^ ^3WlRI 3 % 

MR It 2-^ 1[P#: ^ 1^ JT^RT RH ^ Wf^ I, 

2-^lJFtfl: (X,d) I IcR MRlRlPluil' P, Q,S ^T:X -»X % M 
5r^ JitcPTifer ^ ^ f ^ f^FT aw ^ %1^'cr ^icff ^ wft f i 

wift X ^ a^ ;i; .V ^ u % M if ip a:;^ £ (o, i) 

'^'10*1 {d (Px, Qy, u), d(x, Px, u), d(y, Qy, u)} 

+k-^o*i {d{x, Qy, u), d(y, Px, u)} < kd(x, y, u); ( 1 ) 

W^X ^ a^ X, y cT « % M aita k'^^k'/k e (0, 1) 

•^dd-H {d (Px, Qy, u), d(Tx, Px, u), d(Ty, Qy, «)} 

+k {d(Px, Ty, u), d(Qy, Tx, «)} < kd{Tx, Ty, «); (2) 

I a^ X, y cT « % M Jfita k^ ^ 1^)1- e (0, 1) 

^3J^{d(Px, Qy, ii), d{Px, Sx, u), d(Qy, Ty, u)} 

+k^^^{diPx, Ty, u), diQy, Sx, «)} < kd(Sx, Ty, «); (3) 

mM^\ 1 ^ (3) aa srald =b<^ Rh a^ ait afcraifer ta I ) 

5. q^?i_JTH ^ (X, d ) i:(ao Tjif 2 -^^ f# I, p, Q, s. T afcrf^raR ?¥ aw 
l^?i#(3)^^f^?Ri?aitl52:^fi 

PT = TP, PS = SP, QT = TQ, QS = SQ ^ TS = ST: ( 5 . 1 ) 



ITcRR % % JFt^ 
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PT(X) u 25(20 C ST(X ) ; (5.2) 

J^e^raT^FRTSWf I (5.3) 

^P,Q.S ^Ttj^ yijijplii f 1 

^ iq%T m 'srrq^qiT^r ^b^^c|[^l^-4cil w I l sFriw^PraciT 

^ FTR ^ R-|^ sB^rf^ll^WiT ^ MBT ^ W I- 

6. n^—TiR ^ (X, d) 'jpf 2-^^ P,Q,S,T yf^Rl^niT 5lfcl^ (3), 

(5.2), (5.3)^ ^ ^ ^ f- 

mRiRi^ui 5^ { p. 5 } ^ { P 2 } P-|# sBPf^rfM I ^ srfcil^ 51P {P 5 } 
5Fr sb^(^ftT4t f I (6.1) 

cf^ Mfcito^ p 2. 5 r trg ^ Tot f 1 

53:q»1%— ^Flft X ^ JC„ ^ (5.2) % Ol^FT {jt:„} ^ ^ WT I 

PTX2„ = STX2„^ 1 

QSX2n + 1 ~ 6rX2„ ^ 2 > ” “ 0. 1,2,.... 

?Rf (3) %, 

X ^ u % 

^^[d(^PTX2„, QSX2 „^i, m j, d(^PTX2„, STX2„, u j 
d(^QSx2„+i, PSx2„+i, u j} 

+ k^^{d(^PTx2,, + i, TSx2„^i, m j, df^QSx^^ + i, SPtj,,, u J| 

< kd(^STx2„, rsjc2„+i, 

^k'-^vmi%k'/k e (0, 1). 
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f^TM ^ 4to TFT 


I 6? ^ STAo,, + 1 , STX2n + 2 > j ‘^^-*'2n ’ + 1 > j ’ 


d\ STX2 „+i, STX2,i + 2’'^ 


- k ^FC1*1 |d ^ STX2h + 1 , STX2„ +{, !< j SrXj,; , ^1X2^ + 2’ “ j j 


^ k d( STX2ff > + I ’ ^ 


^k''^W^%k'/k G (0, 1). 




f#TI25TT 


d(^STX2„ ^ , , Srx2„ + 2 - « ) ^ ^ STX2,, , STX2„^ ,,uy 


^( 574 , + 2 . STX2„^2’ uykd(^STX2„^,, STX2„ + 2^ m ). 




df sr:t„ + i , Srx„+ 2 . M 1 ^ STX„ , 5rx„ + 1 , u . 


cBTdT % I 


t { STx„] I qq TF# X ^ z ft \3Tf^7^Tlfer 


^ TirtcT ?Rif % &I<1 fF ^ 


STx^ — > 


STX'yrr Z 


QSX2n+i 


SPTXqji ~~^ S z 


TF# X % fMr arwTu q^F M iro, 
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d PSTx2„ , Sz . m j PSTx 2,^ , Sz , SPTx^^ j 

+ t/ ^ PSTx^fi > SPTx2fi ’ ^ 

+ d(^SPTX 2 „, Sz, K j. 

< Rd(^PTx2„, STx2„, 5z j 
+ Rd(^PTx2n, STx2„, u j 
+ d ^5P7^2/; ’ j 

P trg s, sF^lfcrf^R# I) 

PSTx 2 „ -4 Sz 

yfclRlil''^ P ^ 1 5H %, 

P5rx2„ Pz 

Pz = Sz. 

T ^ I r<2Sx,_„. I Pz 
t3l^'3raf5ra5T% 

d(^QTSx 2 „ + l, Tz, u'^< d(^QTSx 2 n + i, Tz, TQSx 2 „^i^ 

+ d(^QTSx 2 „^x, TQSx 2 „^i, uy d(jQSx 2 „+i, Tz, « j 
< Rd^QSX2„+ 1 ,TSX2n+\ . Tzy Rd^QSX 2 „^. 1 ,PSX2n+ 1 J ^ 

+ dfjQSx2,,^i, Tz,u^ 

(f^ P S, R-^ I IF T (6, 7) %) 
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3BT TFT 


QTSx^n^i -> Tz 

^ QSTx 2 „^i = QTSx 2 ,^+i Tz 

mt Qz = Tz. 

SSTx 2 „ & , TSTx 2 fi + i ~~^ Tz 
'^^dH I d ^ PSTx2ji , QSTx2n+i, u^,d^PSTx2„, SSTx2„, u'^ 

d(^QSTx2„^i,TSTx2„^i, u)^] 

+ k "^0^1 d ^ PSTX2n > TSTX2n + 1 j U ^ ^ Q^TX2,i + i , SSTX2n +< i . M 

^ kd ^ SSTx2ji y TSTx2ji + 1 > ^ 

n ^)r*TRT 'MU FT 

-i^Md’M { d(Sz, Tz, u), diSz, Sz, u), d(Tz, Tz, u ) } 

+k -iiMciM { diSz, Tz, u), d{Tz, Sz, u)} 

< k'd(Sz, Tz, u) 

d(Sz, Tz, u) = 0 siR^fc'/A: e (0, 1) 

<3ms Sz = Tz. 

Pz = Sz = Tz= Qz. 


( 3 ) % 
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■^<^H\^d^PTx 2 „, Qz, a j, dl^PTx 2 „, STx^n, a j, d{Qz, Tz, a)r 

+ A:^WT{d(^Prx 2 „, Tz, a^, d(^Qz, STx^, a j} 

< kd(^STx 2 „, Tz, 

n cBT^TRfHR^^ 

^^^:^{d{z, Qz, a), d{z, z, a), d{Qz, Tz, a)} 

+fc^3JfRriT {d{z, Tz, a), d{Qz, z, a)} 

< k 'd (z, Tz, u) 

'3I?qfg; d (z, Tz, a) = 0 f^TH^ z- Tz. 
z = Pz = Qz = Sz = Tz. 

FT ^ I Z P,Q,Si^T^XT£fT^3^T^f^l^tl 

WU w P, Q, S ^ T ^ ^ 1 1 

^^JTFT {diPz, Qz, a), diPz, Sz, a), rf(fiz, Tz, a)} 

+ {d{Pz, Tw, a), d{Qw, Sz., a)} 

< k'd(Sz, Tw, a) 


$tll^^lz=w. 

^8 MfclRi^ ^T P, Q, S T TTcf^ TTit f 1 


i^l 


f% cWT ^ 2-^ TPTf 

1 

7. q^q—TTpiT 2-^^ TPrft X Frafcri^T^PT P, Q'l^T ^Tcif 1 1 

(7.1) 


PT = TP, QT=TQ-, 
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ter 3 FIT 4to TR- 


[d{Px, Qy, u) d(Tx, Px, u), d{Ty, Qy, «)} 

[d{Tx, Qy, u), d(Ty, Px, :<)} 

< k'd{Tx, Ty, ii) (7.2) 

Vx, y, u e X k', k'/k e (0, 1); 

n e vr 

k hi E 31 ' 


Tx 


■ 2 / 2+1 


= Px 


2/2 


T^7n + 2= Q^2n 


+ 1 


«fci(^^IP,Q^Tf^TRa<^5bHds^f 1 
^ z Sricltoff P, Q, 2i5T '3Tfefk ^ I 

^ ci^ ^ cr% ^ m li 


(7.3) 

(7.4) 

(7.5) 


8. gqn%f-JTRT 2-^ X ^ WHfclRl^l'Jl P, Q T 5Tcif (7.2), (7.3), (7.4), (7.5) 


{P,T} T^{Q,T},R-; 


( 8 . 1 ) 


^ z P, Q T ^ #TT I 

II%T if 51^ (7.2), '313’TFT ^ (3) ^ 59TT % i 

^TRcRT ^ (3) if FT S = TT!!1^ tR (7.2) ^ PTR ?fR TT^ f , m% 

TFtR 6 ^ 'STJTTR ^ ^ 1 1 
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tj^o wo 'fto 

fiWPT, SSlo fidH ♦leifimdM, JT®) 

[HTH-^ 28. 1998] 

^IRRT 

W in? ^ 5®r ^ H->s^ % 5''H ^ 

^rar Hnw 'aw^itt iiKr %l w ®nw 

^ sTiPra’ wif ^ 3?^ ^ 

f^gjiw w ^ «i4I^ wfMeTT wif % ^ ’Sict'ien ^ 

^IW ^FTR5^ 1 ^ ^nft tiHI=h<7t 3P1% 5!N ^ ^HW f I 31^ ^ 

^ Tnft yHI45df ^ ^ ^ 4R=lld!l w tl 


Abstract 

Eulerian integrals of multivariable generalized hyper- 
geometric functions. By H. S. P- Shrivastava, Department of 
Mathematics, Govt. Arts and Science College, Ratlam (M. P.) 

The main aim of the present paper is to evaluate a general 
Eulerian integral involving a product of two multivariable 
H-functions. By specializing the involved functions in this 
general Eulerian integral, we derived many Eulerian integrals, 
i.e.- Eulerian integrals involving a product of two generalized 
Lauricella functions of several complex variable. Each derived 
Eulerian integral is most general in itself. In the last section, each 
of the Eulerian integral can easily be stated as a fractional integral 
formula. 


1. HfdlW 


rfM-^ WT ^ [9, p. 18 (i) ] ^ 'aTFlcltT •- 
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t^o T^o 


5(a, p) = Jr«-‘ (1 -0P-‘ = (1.1) 

Re (a). Re (p) > 0. 

% ^ ’Tl^ qRcRf^ M % %11T ^ I -- 

b 

j (f - a)“-i (b - tf-^dt = {h - a)“+P-' S(a, p), (1.2) 

a 


Re (a). Re (p) > 0 ; a i» . 


fe'T? TOR 


{ut + 13) ■'^ = (au + D) X 

m=0 


(-y)m 
m ! 


X 


(r - a)u 
au 4 - \) 


m 


(1.3) 


(f - a)M 
au + X) 


< 1, t e [a, b] . 


^ (1.2) (1.3) ^ mm t ^ [ 8, p. 301 (2.2.6.1)] m ^ I- 


b 

I (f - (J)““* (b - f)^~^ {ut + v)'*' dt 

a 


= (b - ( 2 )“'''P~^ (au + v)^ B(a, P) . 2^1 


a. -y. 

a + p ’ 


(b - a) u 
au + X) 


\ (1.4) 

J 


Re (a) , Re (p) > 0, I arg (bu + v/ati + d) I < n , a e b . 


^ ^ (Special Factions) % f’lsfWP •aTcfcfj^fjif ft[?rT?Trai 

(Computation) ^ OT'^tPldl ^ ^ ^ ^1^ 

I- #( yHI4)dT % Wff % ^?1% [19, Chapt.5] 

#( ’SlcTcji^ ^tqr FPftcRqf % ^ ^ ITTcT ^ ^ [22 Chapt. 3, 3, 5, 6, 21] I ^ 

m '31^ ^ OigEF?Fff t -S^raifttr (motivated] #iiT '31^ ^flSTcficlf# % f^-f^ 
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OIcfcB^ ^ fTTcT tori'*’ 10,20.21.23,27] I 

W ^ ^ ^ tow w I ^ ^ ^ w to ^ 

arr^to ^Rtof ^fit f^35n?r^ ^ ^ 6nto % ^rfeto tor ^ wfT 1 1 MRRid 

tol^ ^to^tr (differ-integral operator) c]^ Rr JT^BR t ^itoto tor W 


aD^m 


X 

J (X - f{,t)df, a e J?, Re(ri) < 0 

z/'” II m 

^ a^r /W: 0 ^ ReOi) < m, m e N 


(1.5) 


f% wm^ toHR t i 
a = 0 ^ ^=h(<'32 

(]ieC) 


(1.6) 


to idcito M- (RT- ^.) % tto-ttoto tooRcK rtcr ^ im ^rcit 1 1 

^ a oo ^ ^jfich - {ti T (1.5) irRtor ^ (Weyl) ^ 'TtoM ^ Mwlari 

^ 'JUrTT % 1 

^ OTsr ^ ^ sipfRr H-trto ^ ^ ^ aidto cbh ^ 'artot 

W tot I ^ftofH-irreR ^ tolRra ^^rr ^ [16, p. 271 (4.1) et. Seq] ^ 5Rnto 
tor to tor ^ % ^jwrf ^ -srsm -aR^ ato ?frato % srt tor 1 
Fr% tor srti to torn #to ^ tora ^rRRait toiiFT toir 1 1 1*'*'*®- -**• 


H[z„ ...,z,] = h"’" = "'‘’"‘*“'’"'-”^ 


p,q--Pi. q^\-\Pr^ 9 , 


— 1 

( Uj ; a} , ... , \ ; 

V ^ ^ ^ Ap 

(c].r>i,,;...| 


Z, 





(1.7) 
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i^rxTo x^o Tfro 


^ z, , . . . , z, cTI^H-WT Pl<=\Rld ^RdT 1 1 gf%SIT % 



flj ; a} , ... , a' 



( 1 . 8 ) 


^ Pi«=\Ra =B7dT t 



^ f^Rcr cfR^ li f# 5raR 'SFT Sfra# 

aj,J = l,...,p: cf> , j = 1, ...,/?,■; 

bj , j = l,...,q; df ,J= 1, ... , </,■ ; { f = 1, ... , /-} 


(1.9) 


(1.10) 




tty, j = 1,...,/?; 7 = L....P,-; 

py, j = 1, ... , q ; SW ,j=l , ... , qi ; { / = 1 r} 

STWra? c)l«lc|cb I ^ WT 1% 

A; = i af - i Pf + I - S 5f < 0 , 

j=l 7=1 7=1 7=1 

P q Pi 

= a® - X pf + X f - S f 

7 = ^+1 7=1 7=1 7 = n;+l 

+ I 5f - X 5f > 0 , 

7=1 j = m.-r\ 


( 1 . 11 ) 


( 1 . 12 ) 


(1.13) 


(2 = 1, .... r) 



cf wif % 'STRMfl' (^H|£hc^■ 
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^ ^n, p, q, til ’ ’ Pi > t W 

0 < n < p, q > 0 , I < HI,- < ^,-,#TO < H,- < Pi, (i = 1. ... , r) 
y4)cfi-{i:rr (1.12) ^-ST ^ z, , . . . , z,^ OTpii HFlf % ^ 1 1 

^ I f% H-wr (1.7) ^ wr ^ 

TFTIW [18, p. 251 (C.l)] WT M % 'Srf^rait ^ I ^ (1.13) WT ^ 

larg(2i)l < ' = 1 '■}’ 

fsT^ z,=(/ = i,...,r) ^ 'Siqcnfer Hpff ^ ' 3 n^ 5 ^ m ^ I < 31 t^ 

^ [17, p. 131 (1.9)]; 


H[Zi 


ZrJ = 


0(1 Z] 1^1 , 1 z,. 1^0. niax { I Z] I , . . . I z,. 1} ^ 0 

0(1 Zi I’ll I Zr I’ly), n = 0, min { I Zj I , . . . I z,.!} -> «> 


^ (i = 1 , ... , r) 


(1.15) 


?,i = mm\Re(^dfy?^], (j = 1,...,hi^) 
ri,- = max \ Re j'l - 1 j/ 7^'^ j- , 0 = 1- . - • . ”,) 


(1.16) 


^^if ^1#^ ar^Rf^ (1.12) (1.13) (1.14) 7RT 1 1 

^ ^ stlFTF viMpi fFIT % ^ '3# ^IpTFlT M'^ib '^plM 

% 'SiPWRT p ■’1% I 


2. an^ i0Fn^ 

FT '3TpFT ^ ^ ^pfR H-4id41 ^ pH '3idci<?l<4 dldl ^ WRi 

3TFFrt] TFTFB^ W =fi^- 

b 

J (r - a)“"‘ {b - (lit + v)!' Cv/ + J)® 

a 
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T^o t^o 'ito #crT^ 


X Zi (ut + -0)°1 ,...,Zriut + 

X + z)^i,...,Zs(y't + z)^> 

(b - B(a, P) (ail + (by + zf 


dt 


xl 


(a)/ (P)„ 


\,to (« + P)/ + /n ^ ’ 


X [(b-a) u/au + \) } ^ {-(b-a) y/by + z }” 


^ 0, 71 4 - 1 : 77/ j , 71j 
ii , , , 

p+l, ?+l ; P| , 

; ... ; m, , 



9, 9, 



Zi(au + 1 


“f 


z,.(au + -o)®'- 

^-Y + /; 01 ,. ...a. 


r),. 










X 


H 


0, N + l : iV, ;... ;Af^. 


P + \,Q+1 : p,. (2, G, 
(by + z)X^ 


z,(by + z) 




- 5 ; X-i , f gj ; Gj , ... , Gf | ^ . 

\ '^■’1, 


( 'A ''iL, •‘'“I 


(2.1) 
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W9i^ Oi^ ^ 1^ ^ ^if^iWT xT^ aito ^) 

min I a- , 2.^- 1 > 0 ; (i = 1, . . . , r ; J = 1, . . . , s); Z? a; 


min { Re (a), Re (|3) } > 0; max 


(b - a)u 
au + V 


(b - a)y 

by + c 


< 1 ; 


Re (8) + S > - 1 ; flit = “in | Re nf i j/ v ® | ,/ = 1, . . . , M/, j 
//*j^ZiCvi + z)^i ,...,Zs(yt + 

s-^rif cimt Tfcfi I ^ (- 8; x,,... A,), (- 5 + m; x,...,;i,)iTra^ % ^ 
^ fT5r ^ s-^ wrH-fB?Fi ^ aRMf filler 1 1 

fi5f ff lFf^5m H-Wr ^ % ^iflFT-^Ffk ^8^ [18, p. 

251 (C.l)] SRT fcRmf^ wi JRt ^ IRITT (1.3) cfjr 5r#T 

CR^ % (1.2) ^ ^ ^ ^ 'SicT Ml cF^ ^ 

H-wr ^ M ^ (2.1) inft’ ^ 1 1 

3 . 

oiliMcb 'STTMlf) MTlMf ^ (2.1) ■31^ HTTMxTT 'lletl ^dl 1 1 1^1 ^it ^ 

<31^ 371^ 31)1: ^ M 3^ 13M1T ItMT OT^T^4'jH=b WT % 

3Ricf5; viMii)'4l MRT (^ ^ ^ F, F, G, H-MHf qj 4) ^ ^ 4i 

MFir ^ sip FT^, ^Fisif ^ Ml M wm I i (^ ^ MfiM M m 

P MR M ^ Ml MfteFiT Wr fl 3TM p Ml M Wm f ) ^ sJK n = 
p = q=0^4t'5^'^ ^ ?#I^ sl4^'(l9 H-MFl r % 

H-MR ^ ^ RRT I ! RRRl ^ H-MR ^ M W MRf ^ MRsikfo sF% % ^ % 
^«T14 ^ ^ [2, P 145-159] ^St ^ M MR 1 1 ^ MR p (2.1) 

^ 31^ IRR MRf 3TPMtt RTRwl p filer T^ RI M% f ^ 3R% 3TR ^ 'MM 
P 1 

(i) (2.1) a, y ^ sIR?Ts (-a), (-y) ^ fsRRfM RC (R^I 
sfR^ M) fff p Ml ^ I ; 
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i:t^o t:^o tfiio 


b 

J {t + a)^~^ (b - r)P ” ^ (ut + x))'^ (z ~ ty) ^ 

-a 


X H 


;j (ut + •0)^1 , . . 


Zf(Ut + 


X H* zi(z - ly)'^i , ... ,z^(z - ty ) K dt 


= (a + i) “ P ’ B (a, j3) (bu + u) (ay + 


xl 


(«),„ (P)/ 


/ ! m ! (a + p)/ 


+ 7?7 


(a + b)u ] I I (a + ^)v 


bu + 1 ) 


4- z 


^ j. 0, /I + 1 : 772, , 72, ; ... ; m , n 
y. 11 1 ’ * r ’ r 

p+l, ?+l : p, , ;p^, 


Z\(bu + ■d)*^i 


z^bu + 


-Y;a,, ... .a^ y faj-, a], ... , a] 


('•) 


'i.P 


-Y + /; aj, ...,a^ 


>(vpi r)., 




^'’L. 


X H- 0 , W + I : 

P+KQ-H : P,. Q,;...:P . 


(av + 


(ay + z)^s 


‘"“I- 


-5 + m; ^i....,X,y (hj- ] 

V ■' ^ ■' A, 2 


X 
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[/H 

. 

; f , [/W "j 

^Uj, 

' J 

l.P,’"' 


(vK 

vp 





Lg.’"' 

1 ^ M-G,-1 


^§1^ ^ '3#1WT 'Srf^tW MRi4^ tiBo) 

min jo,-, Xj- j > 0 ; (i = 1, . . . , r ; j = 1, . . . , 5); b + a ^ 0: 


max 


(a + b)u 
bu + D 


(a + b^y 
ay + z 


< 1; min [Re (a), Re(|3)} > 0; 


Re (5) + i X;fc Tljt > - 1; f r\k - min j Re f nf V vf } ,; = 1, . . . , j 

k=l ^ ^ ^ 

(ii) (2.1) #( (3.1) o,, X ^ sFT^Ts (- o,.), (- X.) % ^ 

(i = 1, . . . , r ; j = I,..., s) ^ ^ ^ ^ t ■ 

b 

J (f _ a)“'‘ (t - bf~^ (ut + u)T' (yt + z)^ 


X h\^Zi (ut + n)”®! , . . .,Zy{ut + 'u)“°'-J 
X H*^zi(yt + z)~^i,..-,Zs(yt + z)~^‘'^dt 

= (b - a)“+P“^ B(a, p) (au + i>)^ (by + zf 


V (“); (P)m [_ ib-o)u \i { 

^,3. I ! '• (a + P)/+m au + v \ [ by + z \ 


X H 


0, n 4- 1 : Wj , 
p+l, q+l : p^y 
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1^0 T^o aJlctlWcl 


-1 


(all + v) ^1 


(au + x>y 


i- G 


1 +Y- / {^ay, a], 


1 +y; p] , ... , pf ^ : 




Q.N +\ ■.M^,N,-,...-,M^,N^ 
"p+ 1. Q+1 :i>.. e,;...;P,.Q, 


^1 {by + 2 )-Xi 


l + h-m-,X„...,X,\ UyG],...,GfA 


z^ {by + 

z)-^^ 

(^1 - 8; ly. 

...,X/ 


l.p/’- 



(vj.vi; 

Lqi ’■■ 


lJ 

{b - 

■o'-‘ 

{ut + d) ^ (z 

- yt)^ 


X //j^ Zj («r + u) *^1 , . . . , z^{ut + 'o)“'^r j 
X H*j^Zj (z + yt)-\ , ...,Zs{z - yO~^"] 


dt 


= {a + fe)“+P-i B{a, P) {bu + t))'>f (ay + z)^ 
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V . . 

/ !m! (a + 


(fl + I / [ (a + ^)v 
+ V I [ a>’ + z 


^ 0, n + 1 : m, , n, ; ... ; , n, 

p + 1, « + 1 : p, , :...;?;.• ' 


Zyibu + '0)“‘^1 

^1 + Y - /; Gj, ... , 0^ j 

' 

z^bu + 

“ 0 ’( 


af. al. ....aj 


Jc], V* 

0, N + \ : Ml , Ni ; ... ; M^ , Ns 

X H p ^ jj^ 2 + 1 • ^ 2i » — > -^s ’ 2s 

■ (ov + z>- j- , + 5 _ ; Xi X, y (s; ; G] Gf J, ; 

j,(oy + z)-^. (' ' *• ’‘O’ (*'■ ”**' ’ 

^ (3.2) (3.3) % ^ J}fM€ ^ ^ ^ ^ 

% (iWctr % §TKT Rb41 ^ 1 1 

(iii) (3.2), (3.3) n = p; = Pi,...,nr = Pr’ • ■ • = "V ■" 
n n a ^ ■’THT (Gamma factors) 4^ W 31^ Fti 4 Qi 

« .’ ' '. l' % # =11%; (nome^rs) % ^ (9. p. 32 ( 9)1 ® !I*9 =3 TO 

Xi = 511 = = = 1 ^ ^ ^ 

(I - al o '- bp. (1 - cp. (1 - dp. -O OTSI= aj. bj. Cj. dj. OT Sto^ 
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1:^0 ^IcIlWcl 


^ (?^l^c|IWc|-^'3^t^) 18, p. 251 (C. 9) ^8T ft 12, 

p. 454] cf?r 3icf4?RT ^ '3iFMtl' y^iicbd aiH- ^ 1 1 

b 

J a - (b - i)p-i (lit + v)y (yt + z)^ 



^ Zi (lit + V )"^1 ^ 



(yt + " 

^ pp ■■ 

<? : 9 , : -; 9 ,, 

Zf.(lit + \))~^r 

^ J 

rpP ‘ Pi ;- 

. \P 

’ r 

Zs(yt + zyK 

) 


== (b - a) ^ fi(a - P) (au + t))l^ (by + z)® 


pp+t-. 

Pi; -IP/, 

1 


> ^7- ) 

1), (a,-; 

aj , .. 


q+\ : 

9 , ;-;9,; 1 












,0>(8, 

;Pi. 


(cj. rj 

L, ’•••’( 


(a, 1); 



(dj. 8] 

l 9 ,’'"n 


; (a + p, 1) ; 




■ .,z,.(au + ^ — 








au -¥ V j 




pP + 1 : 

■■Pi;...;P,; 

1 

'(-i-.K.. 


1). («;■; 

Gj,. 

.. , Gf , 0 1 

Ji.P 

<2+1 : 


1 












■.Hj,. 

..,h(^K 0] 

^ AQ 



(“f . 

; (P. 

1); 



(‘■I- ''J 

Iq.’"’’ 


f . ' 6 ‘% 

; (a 

+ P + /, 

1); 



Zi(by + z)~\ 


.,Zs(by + z)-\ 


(b - a)y '' 
by + z 


(3.4) 



wff % 'STFIeitt tl^liccd 
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I {t + a)“-i (b - t)^-^ (ut + (z - O’)® 


^ Zi (ut + “U ) ^ 


^ Zi iz - ty) ^1 '' 


_P : P, ;...;P, 


ZAUt + D)"^r 

1 V 


Zs(z - tyF^-s 

i J 


= (b + a) “ + P “ ^ B (a, P) (bu + u) ^ (ay + z) ' 


X F 


p + l : p, ;... ;p^; 1 

4 + 1 : 4i ; - : 4, : i 


. , ab\ 0 , 

J lip 


['-Y;o,,...,o,.; 1 j, Tfly; aj, 

Y + Oj, ... , a,., 0 y ^ bj ; P] , ... , Pj'^ , 0 



A-rJ) 

Ip/ ( 

X 

f d] , 5 } ' 



1 ^ ^ . 

Lei' 

z^ibii + -u) 

1, • - • . -j 


^ ^ Q + 1 : Q,;...;Q,. l 


Sf’ ] ; (a + p, 1) : 

A- ‘Ir 

bu + "0 



'■ 1' ® V f ' 


o] 

j A-Q 


(‘i ■ L, ^ I* 


:](flv + s) ^1, . . . , (ay + s)' 


'’s, 

ay 


. y 


(3.5) 
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t^^ro T^o tfto ?J)c|IWcl 


(iv) (2.1), (3.1) - (3.5)^ b = x ^3^ Wm 

1 ((1.5)^ qR^llfSid RmWf) J)^ ^ cTT^) ^ ^cif^d 

^ wrr I : 

^ D " “ { (x - a) P ~ ^ (ux + v)!" (yx + z)^ 

X // j^ Zj (ux + 'D)'^i , . . .,Zr(uX + v)*^-- j 
X H*[^zi(x>’ + z)^,...,z^(jg; + ^)^^]} 


= (x - a)“'*'P“^ (au + v)!' (x>’ + z)^ 

Y ^(P ^ J (x - a)u 1 ^ [ (x - a)y 1 

^ / .m = 0 ^ + p + / + m) ^ I aw + V J I x>’ + z J 


„0. «+l : m,, n;;...:/n^, 
p+l,q+l :p,, 9 ,:...;p,. 


Zi(aM + t))®i 


zjiau + v)°r 


"■‘p+ 1 , e + 1 :-P,. G,;-..;^ , G, 


2 l(x>’ + zf 


z, (xy + r)^ 


-a ^.r “ I (J^ + a) ‘ (wx + V)"! (z - xyf 


X 

X H* 


Zi (XU 4 - v)^l , . . . 

rzi(z -x>-)^,.. 


Zr(XU + j 

,z,(z- xy)^]} 



^ ■aiN^rlQ 
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(x + a)“+P“^ (j:« + v)7 (ay + zf 
(a); np + m) 


(x + a)ii 


^ ^ / ! A?z ! r((X + p + / + ^^0 1 XU + V 

/, , m = 0 

Zi(xu + '0)®l 


X H 


0, n + 1 : m, , ; ... : 

p + 1, g+ 1 ; Pi , q^\-\Pr’ ‘Ir 


Z/,XU + 'V))^''- 


fcc + a)y 1 ”* 
ay + z j 


Zi(ay + 


0 , N + l : Mj, N^;...;M^, 
p + 1, Q + I ■■ Pi> <2i Qs 


(ay + zf'^ 


(3.7) 


{(x - a)^~^ (iix + v)7 (zy + c)® 

X zi (la + , ■ • - ::r0« + 

X (XT + 

= (X _ a)“+P"' (ail + v)''f (xy + zf 

(a),„ r(P + 0 .. [ (X +_a)u V I 

X ^ X ^ / ! m ! r(a + P + ( + "i) 1 «« + i-' J I -^7’ + = J 

-i(flu + 

Zjiau + '0)“'^'- 


0, 71+1 : Wj , 77i 

p+ 1, q+l ; Pi , ?1 '^Pr' 
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1:^0 4to 6jlciitd4 


„ 0 , ^+1 : N , 

p+ 1. e + 1 :i>,. Q, Q, 


+ zT 


Zs (xy + z) 




-a^x“ { 0!- + {ux + v)y (z - xy)^ 


X h\^ 
X H* 


Z^(xu + xi) *^1 , . . . , z,. {ux + v)~ j 
Zi(z - xy)-h ,...,Z^{Z - 


(3.8) 


= (x + a)“+P 1 (xu + v)'*' (ay + s)® 


^ y (g)/ r(P + m) 

+ P + / + m) ^ 


(x + a)u 1 ‘ f (x + a)y 1 '« 
XU + V J [ av + r I 


Zj(xu + 'U)“°'l 


jjr 0, K + 1 : m. , II, ; ... ; m . » 

ti , ‘ 1 ’ ’ <• r 

P+1, q+ \ : Pi, ;... ;p,, q^ 


Z,(XM + •0)“®r 


j^O. N + 1 ; W, , Af, ;...;, 1/^ 


N 


P+ l,Q+l :P,, Q.;...;P^, O 


:,(av + Z)~^i 


. (ay + ’)- 


(3.9) 


a ^ X '* { (-y - ^ ' (za- + v)"'^ (ay + z)® 



(la 4- V) )“'^I ^ 



4- 


X '■ Pi’-'P^ 

9 = 9,; •■.;9, 

Zj.(ia + D)-‘^r 

J 

X -^0 : e, , . 

■■’Pi 

■■’Ql’ 

z,{xy + z)-^. 

^ y 
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(:c - fl)“+P-i r(^^ («“ + 


X F 


p + 1 : Pi ; ... ;p^; 1 

^ + 1 : 4, : ... ; 9, : 1 


f ^-^ - q)“ 

z^ (au + v) , . . . , z^ou + v) r, ^ 


V 


X F 


P+l :P,;...;f,: 1 

2+1 : 2i;.-;!2,. ‘ 


,-X (^ - 0)1 


(x« + j) ^ , . . . , + z ) ^ , 


:(3.10) 


Icjc + a)P-* (la + v)^ (z - xy)^ 


q-. q^ \ ■■■■,qr 


' Zi (ux + n) ^ 


(2,(z-Ay)-3,y 


„P : p, ;... ;P, 

y 

z^iia + xiT^r 

> 

V W 1 3 

^ ^ 2 : ai; -;e,, 

z,{z - xyT^^ 

jj 






X 


p + 1 

: P,;. 

...;p/. 1 

9+1 : 

9,;.., 

■ ;?,.: 1 

.p + 1 

:P,; 

...;P/. 1 

2 + 1 

:2,; 

...;2,- 1 


_rr (X + a)U 

Zl (XM + V)- , . . . , Z, (X« + V)- 


Zi (ay + z) 


, s-x (X + a)y 

-,\-X >7 ('fly + ^) 5 , 

J - • • ’ -5 w ^ oxv + - 


31^ <r[ (3.6) - (3. 11) ^ ISRf *f ^ 1 ™ * 

(2.1), 3.1) ■ (3.5) « TO t f» >1^ * I ^ (3a ■ (3.11) % ^ 3|it WSrai « 

^3^ ^ ^ % W ^ ^4)dT |! 

cRlfRJT-SrFR 

<sm 3 rnTR ^ wr I isrlf % to ^ ^fft%5FiT 
cp ^ fcl#zr d 5 NdT 1 
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/- wr % ^ ^ uiF ^ f I ^^iraTf- % m 

^ ^ ^ cim Tr#2i jar MT snr ^ 5rra' 

fl 


Abstract 

A study of /-function-// : By Vishwa Mohan Vyas and Aijun K. 
Rathie, Department of Mathematics, Dungar College, Bikaner 
(Rajasthan). 

In this paper four differentiation formulae for the /-function, which 
is generalization of the Fox’s //-function introduced recently bv 
Rathie^^^, have been obtained. The results earlier obtained by Nair^’^l 
Devra and Rathie^^^ and Gupta and Jain^"^^ follow as special cases of 
our main results. 


1 . 

sl^T^fxid % H-Wr ^ET yt4I<E'<ui’ ?M ff ^ % 

mr PlHcRj; qg aito tjnwi 
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oqH ?r2TT '3T^ lj€\ 


fa . A ; ay "j 1 

^ = (Ik i )“' j 0(5) . j:' ds 




n r^j (Py - Bjs) n p'-' (i - ay + Ay 5) 

6(5) (1.2) 

n rt- (1 - Py + Bj 5) n P’j (ay - Ay 5) 

j=m+l j=n+l 

^ asj - 1, 2, ...,p) crS[T p.(/, 2, ... ,q) twm, f W A. > 0, (j = 1, 

2, ... ,p)V^ p. > 0 O’ = 1. 2, ... , ^i) ^ a. , (/ = 1, 2, ... , p) b. Of = 2 q) 

^ WT f WT ^ ^ L % 'Sfk TTPPT ^ 

McbK tl'tjftxt <6^ f 1 1 


wr ^ ^ I (1.1) % ^ ^ 

^ I 0 > 0 cTSIT I arg z I < 9 Jt/2 ^ 

m q n p 

6 = S - X + X - X ^;«) (^-3) 

;=1 j=m+l j=l j=n+l 


2 . ^ 

w ^ /-WT 


^ T[zr f 


r f tt: , A- ; a- I 
(te-c,)...(D.-c,)#/;; z-V' f ' 


f C;- 1 - IX, /j ; 1 1 I a, , A- ; a,- ] 

+ r it j'-. it J (2.1) 

P+''’9 + '- /r, D . \ .. I,. 1 A 


3ljfT h>0. 


.(Pr ,(‘5-^‘•''• ')' 



/-WT m II 
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(xD - q) ... (xD 


h>0 . 

(Dx‘^r+^) ...{Dx^^ 

— c+ d.^-^ d^-¥ ... 

h>0 , 

(Djc^r+i£))...0 

h>0 . 


Q x^l 


Ag 






= #/ 


nu n + r 


/? + r, ^ + /■ 


-.v'' 


c-H, //: 1 


^ (a:. A/, Cl; . 

Jr, i{ J J J jp 




, B;- b; 


I f c, + 1 -!i, /i : 1 1 

ll-’ J’ J )<>' ll ^ J''J 


(2.2) 




r 

" 

/ 


Z.i:^ 

i( 

A 9 


f 

_ 

_ 

1\ 


9 J J 


j^jm,n + r 
p + r,q + r 


Zj/’ 


a,, A-. 1 


^^-d^-d2-...dj + c-\ , h-Ay^ ^ 


(2.3) 


:V ‘D) 


- 

" 




zxf' 

IV 


p.? ! 


f ?>■, B;-, b;] 


- 

_ 

jjn. 


f 

l( 

,h-,\j(c.-d,.h-Ay.. 





p + r,q-^r 


ijcf' 


fp., s.; ('l + e.fc;l Vl+c-di./f.lV-. 


r J 

(2.4) 
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cr?TT 


3. wri^ : 

(2.1)^ cR^ % FT FT% ^ ^ (1.1) ^ nR'Nlf^a /-WT ^ WracfT 

% ¥RTWT % 'q^ ^ Rttel'cbT cR^ f I 

{Dx - Cj) ... iDx - c,.) (2ror ^ J Q{s)}}^^^ds (3.1) 

L 

^ D s d/dx W 

m n 

n n (3^. - Bjs) n (i - o^. + a^s) 

m= ^ fds (3.2) 

n r*i(i - Py + Bjs) n r") (a,- - Ajs) 

7 = W+1 y = /2+l 

f(Dx)x^ = /(a + 1 )a:“ (3.3) 

TRFRFT % '3Rf% q^. cR (3.3) c|5t Tl$|ilcil t TraTfFT cR^ qq srw t ^qrai |- 
xH2Ki)-^ J (fe+ Ix + 1 - ci)...(hs+ n + 1 - c^) 0(j)jt/“cf5 

L 

m 

(tot H - C; + 1) J = i,-2 r 

^ ^ ^ ^ qR^ qr: (1.1) WRl t qR^ qi <31^ mRuih ( 2.1) 
qfH ^ li 

I# qqiR (2.2) R (2.4) Ri^ R5R ^ 1 1 

4. ; 

1. ^ (2.1) % (2.4) ^ qrar aj= l,j = n + 1,... , p qq b. = I , j = 1, ... , m ^ 

/-WT RWif-qRR ^ qfMcT # qnqr I ^ ^q^r ttstt srj H-qRR 
#Rr ^ qrq I I 

2. ^ (2.1) q (2.2) aj=lJ l,...,pX^ bj = I , j = I, ... , q ^ m /.qRR 


ST” 



/ - WT m <3TSzr?F- II 
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w ff-wT ^ t ^ I 'sfk ^ SRT w H-'m^ % wr 'Sterb^r 

^ IITH ^ f I 

3.l^(2.3)g (2.4)^ ^ fl. = i , ; = 1, ... , p irg i,. = i , ; = i, ... , ^ ^ x^Z-WT 
W H-WT ^ uMT I SRT W H-WT % 

^T^TEB^ ^ ' MT ^ f I 

4. ^ (2.1) cT (2.2) ^ m aj= l,j = I,..., pT^ bj = I , j = 1, ... , q 

c, = = Cj = , ... = c, = 0 xix /-tj^ ^ ^ ZZ-xpR ^ xtf^ ^ 3TRT 

I ^ W SRT ^ ^ HR i7-Wr % %TT aicRSeR ^ P[TH 

fl 

HEBR !?m# % f^l^l'cbiui t ^ 3R??1R mn M f , 'llTf WBNR 

% EBRR 
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5ft5mR ^ felH ^R«rR, I^nfRR ^9#2lT5W,55n?raR-211 002 

[aiH - ^5^ 9, 1998] 


^IRRT 

cfStT 31^ ^ ^ f ’fr m t ^ fl" # 1 1 
^ ^ ^ cim wf % ^ WT ^ sr^ 

% ^ 2?pr ^ TfT 1 1 'sraw ^ trar 

'Srwr w 5[%r 1 1 w mm f TtwR> 

% i a fci fe p siT^ ^ ^ wi# f # crar 4t4f ^ % 
M f4M ^ f I '3RT; w -sOTef ^ 'TMg; 

lit ^ ^ wt’T ^57^ ’anfl4' 'SRHiT ’prsit ^ ^t f4t [ra4l'4'b<. 

% SRT I? sn^'Str w ^ 3n^ ^ ^ 

^ iw '75# w ’ijsff 7# 4> M ^ # tiw 1 1 


Abstract 

Relevance of sewage-sludge in agriculture in 21st 
century: By S. G. Misra, Dinesh Maui and S. D. Tiwari, Sheila Dhar 
Institute of Soil Science, University of Allaliabad, Allaliabad'2 

Sewage-sludge is increasing day by day due to rapid increase in 
urbanisation and industrialisation. As sewage output lias increased and 
supplies of farmyard manure have deaeased, sewage-sludge is likely 
to become more widely used on agriculture land. But sewage-sludge 
contains many heavy metals (besides pathogens) which are toxic to 
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animals and human beings alike. Crops grown on sewage-sludge- 
ii‘rigated/added land take up these heavy metals in concenti*ations 
more tlian tlie pennissible limit and create clinical problems. Hence, it. 
is advised diat sewage-sludge be used after proper ii*eatment. 


^ ^ ^ cTiiflcr (sewage) ^ # JFiW fen nrarr 

1 1 in% 'Srfcffe) ^ ^ M ^ mm (sludge) cf5T ^ nfer fen nmr 1 1 nfeff 

nrfln n^-n?r nnr ^ 'sfe? fel# 

nfe nfe f # nsn ^5^ fef % ^ ^ nraffe 1 1 ^ nrf) sn^-sit 

^ f-%5fern, sBtfenr, feicT, I 

'STjanTfe n?r-n?r, t nr^ m( -sinfe:, cbt ^rsf ^ iiRTsf 

nfef, ?M nnr m( aM^nif ^ ■ift 

jsnnfer ft 1 1 'srsnnn % % nsnr fefr % 142 nn^ ^ ^ 44 

^ fer fet nfef #( nraf 42 ^ nr n«n ■ann 32 nntf ^ ^ 

n ^ifef fef ^ ^ mm 1 1 24 afef mr fer fet ^ ^ mm 1 1 n^Rmm 

n?f#cr ^ amfef ^ ft I, m«T ^ ^ mr % f%fer ^ ^ ftcfr 1 1 eijqmfe 
nrnmr % mnnR afer ^ ^ Fm ffe? mRft 1 1 nm-mr ^ feft fer mmft 

^ mf fet I fer^ ’jm fe atw #2 eft wrmm mn ft m^ 1 1 
^ ^ fen^mt eft tm rnn ft m^ft I nm fn% atfeftmr mf % 
^ tm m m^ 1 1 

niif^ mffn nrn-n^ qn mmm mfefei nmsf, mifeR, wfen ^ Gife ^ f 
(fern m '3rm fe #( ^mifetr fef a 5 t ^ n fir? mm ^mt fe mft 1 1 ) 
feg mfin mr-mr % mTimi afer % ^ afemr % ^feffem ar a%^ amn 

a?m 1 1 mn ft, % mm fern, nmnffe tm fern ^ amfer fe tmm 
^ eb^iichK fern, ^ fe xm®, mamr ffem mrm, aferam mrm, x^mfet a 5 t 
ferr^fmm <fei 

% ^jjta ^ mfin mr-nn fr eft xfe m# feft m n^mn fet % rnn nf 
mm fe mfer mr nn % fenf mr^ ar nfent nm mnf eft mmr ^ mr^nfe ^ fift 
% fe^ mn ft ^ fe nm ^ ^ fei% fe f fermr am=r n«n xftnf 
aa a^m 1 1 fa fet ^ ijrmns fefer, mtfenr, fern, nfet -fe fe f 1 

M.'S'i nm s[^ ftf|nt eft fen^ mfe nn-mn % ar 

fe fern ^ mft I fe^ WMK fenf cfe fe ^ mm ‘ferni' a? nmft 1 1 



^ cr«IT OTcPM 5n'9p'l=bdl 
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Md5K ^ w: I ^ jnFT ^15^ ^3#' ^qr 

^^<3it TRt ^3?1W cR ^Tcf^ 1 1 t| qrfl^ ^ MFT cfj^FT =l5t’ '3Trgf^ ipm# 

^ cSt^ 'iTFT cfSIT 'arTcFM cfjt ■3?^ cR uf]^ | ^ 53 ’-’TFT ^ I, 

f^Tcfl^ % ^ ^ W[t f I ^nrft’ ^ f^rfTFT ^ 'STcR?! ^ ^ iM ^ STeFiT cj^ 

^ ^ ^ SPTTT \iy<ti| !HI<I^ch 34-dK ^jfPTT ■■c|Tf^4 I 

'3Ft^ fctf^-^ ^fefj % fctfir, 5RM cr«lT '3Rfi 13 fR afll si^'Rd 61^1 fM^T 
5r#rr ^ ^ vfTRit 1 1 ^ ^ m qcp 1 1 - wef m 

'3ii'^l'^<'j| ^ Ri'&l'd I ^ Md^K 'Sil^'jcl 'RTsf (Ritl vioiRd 'SidHd Activated Sludge 
^ I) ^ ^ m % aiTSTR ’ll: viWT 3-5% 'dl^i'l'iH, 2% WEIW ^ 1%- trl^T^T 
fdT ll 

Rr^ ?rsTr ^ srt 5fRiT«F: ^ Ri^th Rt^qR f^nfRiq % 

^ MFff SRJ ^ Rpspf Rt=H^ I Ri qR ^ESWfST q?f-RR qqr 3Tqq?r dq qifr 
qpsfdT 'StRi^kFI < 313 ^ ^ ^ sTRiqi I (^fe% qrqit 1 q 2 ) 1 ^ 

R eFirqR Rrqif =rR ^ R 351 qqr to# R mt qi^qit qq wi # qror 1 1 

Rrqr qqr srt 4i %f^m # ^RfRi Itot % sr^qro ^ 
qf w qqr Rr 3i^ %5Rm # qqf^ R qraqi qqr R# #r qro to tot ^ TOfe 
%#qqq qqr %f^Tqq ## # qrq-qrq qqk qj# qi ## toi# qq qro ^ntiqi ^ 1 

W>nrHSti 

qrflq qq-TOT t:# siqqq % qfroRr ?Mrqi 331 rawr tmn % qqrwrq^ 
TOT qi R to q qf tI tot tontt#^ cfjTOrl’feiqTT^i ff[q#q ^roqs q^ qrolii: 
t TITO ll 


TOT# 1 


sfftroqrT ^ f^UH TORR % «i4lPi* qr TOnaq 

tR-q^T «r q# qi3# #t tototo 

TOtt qi^q 

TTpqqT (#. #. TO- q) 

%5Frqq (Cd) 

0.55 

qrrfqqq (Cr) 

0.58 

^ (Pb) 

3.52 

Riqr (Zn) 

8.32 
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wit 1^2^ ?PT?TS cnflcT ^iwr ^ fcniw ^ ^'Sfi =l5t 'Hl-s^dl ^ 

% I ^TTO" srrg'Sit % i^iMP-^f^ ^ct^H:t<il-4]<i'!. (PYE UNICAMSP 

2900 Coupled with SP-9 Computer) ^ ^ ^ I =ni%rr ^ ^ ^ 

sn^'aff c}5t ^ WT iTRr ^ 5r$-o.l^s set 

Pl'^fSia f^i^TT hiJl i 

^ ^rrd cn^ait ^ t:^ ^sfr w aqiie^Ji ^ w # 

^ W2f (^ ^ ^) ^«?T wsf (E^ tfe % WST 

^1 

wft 2 

aRFFT ^r *nfi[ ^ writ 





^ sn^ 


^.■tr.tt.^.-PitcbRJd 

%5Rm (Cd) 

23.50 

1.57 

sblRl4E (Cr) 

15.75 

8.83 

(Pb) 

31.75 

0.66 

teWi (Zn) 

196.00 

18.80 


fE TPttfT % fM 48 c|44li< % ^aiw ^ ill'jRJidi % 1x1 ^tsi: % W: sRI=FC 
t3WT M 1 ^ ^ ^ Hfot TSK (FYM W WT^ (0, 15, 20, 25, 

cET/^cl^ilO W W lEI^S (MRP) cl5t lit W WT^ (0, 125, 150, 175 ^o 
irro/l4i'M<)5i^ M 1 w ^f P2O5 ^ wr 19.4% ^ w ^ hr: 
^ fH WetEl XTcf rffEf^T ^ WT^ fFT^T? 1.5, 0.5, 0.25 W 0.5% ^ I 

if ^fit 9W % HT ^ ^WTT W I Sl5t ^ 20feo JHo ^ 

^ ^ ^ ^i5t 7[f I Wf ^ fW ^rTfld- % W- WT ^^7^1 rRf fH 

8 ^ ^ I 60 ^ 9W ^l5t clit Tji I tf)£Tf tri%^ cf^ ^<sll47( 13^ 

Witte tte WR iRT te£}if% cfite tew?t tr qdiPich i^rsfiE^tw ntw^tettEfte: 

w5t wwciT tr ^ntt WT^ait ^i?t wr w ^ I 


mRuih wte -3 aitecT f I 
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3 

^ 'TfM ^ ’Tit sn^eit ct 


OTEIR ’TTtsn5'3tct^Tl^(M.q?T.t) 

Cel Cr Pb Zn 


i.’iWT:+’T^Traw%s= 0 (=Ftw) 

3.50 

12.0 

10.0 

10.2 

2.tlWT(0) H-'fT^WfjR^Cnsfe W./I.) 

3.20 

10.9 

9.6 

12.2 

S.ttWTCO) +51^^11^^(150^31171.) 

4.40 

11.2 

9.8 

12.0 

4.5ikl[ (0) + 51^ <l=b+l(^bz(175 UT./!.) 

4.80 

11.5 

9.2 

11.5 

5.5ft^(15Z5r/|o)+Tl^ (|cb+|^2 (0) 

3.15 

11.4 

9.4 

13.9 

6. 51^1 (15Z5T^.)+ ti^ WCTtFS (125 fe. in./%.) 

3.20 

10.5 

8.5 

14.2 

7.5^^(15^5l/|.)+5Tgt WllTtBZ (150 f^.m./l.) 

3.30 

10.8 

8.8 

16.2 

8.5TtWT(1535l/|.)+H^ WllltBS (175 f^.TTT./t.) 

3.10 

10.9 

8.2 

16.6 

9. 5iWi: (203=1/%.)+ 51^ WBlttlS (0) 

3.90 

10.6 

9.5 

17.0 

lO.tt^ (203+/%.)+ <|cb4iT^ (125 f^.+lTl.) 

3.60 

11.0 

9.2 

14.6 

11.5fr+l(20 3+/%.)++^ Wllftfl3(150 f^.3[T.%.) 

4.20 

10.8 

8.6 

15.6 

12.+)++ (20 3+/%.)+ WUnfe (175 f^. W./I.) 

3.80 

10.6 

8.8 

17.0 

13.5fr+7 (25 3+/I.) + 5T^ (Icblol+bci (0) 

2.90 

9.9 

8.2 

18.0 

14.rfr+l (253+/!.)+ +^ WTlTtF13 (125 f^.3IT./%.) 

3.10 

10.8 

9.5 

16.4 

15.5fNT(25 3+/|.)+ WHltR: (150fe31TJ%.) 

2.80 

9.5 

8.0 

16.20 


qftirPT?T«rri^%^ 

3 % fclt^ t I 1% wt efSTT ’TilFtoZ ’TM =1^ t MM=b 

^JTT Cd, Cr cTSTT Pb ^ '3Tcr?ff^r ^ 'terT % I 'Sltit ’T^ ^ 

wf HFT m #Ticr Tfrar ^ ’Tit sn^ait % aicr^Ttw t ^ ^ ^ 
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f^icpfPTTW f^r-9T, ^ fcrarft 


3TT^ I ^ 2RT#f^ <3^ W ^ (25 ^ ^ I ^ %5fim 

(Cd) m 18-20 sTfcr§Tcf ^ ^ 

^ M ^nfl^ I %3pm (Cd>;35( ft ?r 5 ^ (Pb) % ^ 20 ^ 

^TSTT (Cr) ^ ^ 16 llf^W cW ^ '3nf I %=l^ (Zn) ft ^ 

^rrtt ST 15 ^ '3Tcr?itEFr ^ ^ ^ ^ '3TF^ ■srf^'^di ft nRciflRT ^ l cnf|^ 
^ ^ jSfcfj c^ Hl^l '3 iRj^ fRt % ‘bl<^l i^'HI ft f 1 

tFR9r 
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cHIT 

ftM Pr <<u r»r # 

[m- 13,1998] 

^3ra?T 

w ^ ^ ^ ^ ^ ^ (C, 1) (E, 1) 

TTT ^ Wrf # MW ^ ^ ll 


Abstract 

The (C, 1) (E, 1) summability of a Fourier series and its 
conjugate series. By Shyam Lai, Department of Mathematics, Harish 
Chandra Post Graduate College, Varanasi, and Sunita Veraia, 
Department of Mathematics, Central Hindu Girls School, Kamachha, 
Varanasi. 

In this paper, two theorems on (C, 1) (E, 1) summability of Fourier 
series and its conjugate series have been established. 

1. qRvimq ci«it 

1 . ^ 


E ^ = 

^ fl 


n 

'I 

k = 0 


S,. S, n 


-4 oo 


( 1 . 1 ) 
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^ 1 11„ #TO^ ^3fl^ ^ETMT % 5f% ^Frra?I#T (E, 1) 

W ^jTM ll “ 

qf^IM 2. (E, 1) tfj (C, 1) E; t ^ Z“ «„ % erif^ ^ S„% (C, 1) (E,l) 

^ mR^f!^ % I 

w ^ ^ 

1 

(CE)l = - '^ El n -> °o (1.2) 

”*=0 

^ E;; I 5„ % (£, 1) ME^ ^ f «„ (C, 1) (E, 1) ETHf ^ 5 cEB ^ 

^ETRl^BEI^ (C, 1) (E, 1) cb^crlWl 1 1 EHT /(a-)j!’^ 2jt -srf WT I ^ (-k, n)if 
¥HFBef%I I 1^ ^ ^ I ^ - 

Cl ^ oo 

^ + X f '^n cos njc + £>„ sin nx ^ = X W (1-3) 

/(x) t EF^ M 1 1 M (1. 3) ^ M ^ WIMcETT f ( x ) c§ 

^ 1^1- 


X [ i>„ cos njc - a,j sin /w ] = X '^n W 

n=A ' 1 

^ JTETS f^PR^fecT RcBcHf cfiT SF?FT ^ efl^ 


(1.4) 


(t)(0 = /(^ + 0 + /(j: - 0 - 2/(x) 
¥o(0 = fix + t) - fix - t) 


2.5M 


X = 




(X) (C, 1) E=bd>i1<4dl'3Tt ^BT ^KRFT ^B^ ^PSRBf ^ 1%RT I RW 

■y=b^41iidl cTHTT ■Spjft % ^Sm 1 1 % <3I^BR [(n, B„(x)] (C, 1) (N,pn) 

i^=BR%iciT m fcpem: I PihRiRsIci it^rt ct?t li 



^ (C, 1) (E, 1) ^ 
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A : ^ 

v (r) = /(X + f) - /(^ - 0 - 1 = 0(1) t -> 0 (2.1) 

cWT {p„} W, ^3R[skR M I 5„ = 0(1), M '313^ {(nS„(X)} 

(C, 1) (iV, p„) % jrfcT ^ ^ ^HRwl#T 1 1 (2.2) 

3. gw JFl^T 

A ?R5 ^ ^ 3FT 41^14?^ f=rf^ ^ 'SlTm ^ ^JTRft I 

goT^ (N.pj % g«ra) 1 1 sqn ^ 7^ ft M (i.3) ^ (C i) 

(£, 1) cM ^ (1.4) % A ^ tll4Icb<uf f^4l 1 1 

1 . 

TiHT {pj 3w# sratf m ^ 3thi^ 3i^ I 

rt 

P„ = ^ Pv oo,^-^n °° 


^ (/) = J I ({> (m) 1 du = 0 t 0 


log n =■ 0 (P„ ) , n -^ °° 

M M X (X) /(^) ^ ^ (C, 1) (£, 1) 1 1 

0 

2 . 

!T^ (1) ^ % irfcTW^ ^ cRf {p„}% ^ 3^1%, 


'i'oCO = J IVo(“)l dw = 0 W^t ^ 0 

0 V J 


CT^ M S Sn (^) ^ 


cp ttR % 5[% Bc}wT%T (C, 1) (E, 1) 


, 1 ] Vo(0 . 

to ^ J — di. 


1/h tan- 




1 - — cos" sin ^ =O(nt),0<t< (4.2) 

nt 2 2 n 

(4.1) ^ viqtlirl 



(4.2) ^ I W I 



^ ^ (C, 1) (E, 
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= Oinfi) 


5. 1 ^ 

^ -m ^ ^jrr sr^jt' ^ 

X A„ (x) ^ -ani^ #rr 5„ ^ wit % - 

0 

rc 

Sfi - f(x) = — j sin/U ^/r + 0(l)^^n -> co 
^ 0 

1 ^ ^ ^ 5, % (E, 1) ^ WR c2j^ 

tl 




siny dt + 0(1) 


K 
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(c, 1 ) MRfT ^sifg; s„. % (C 1 ) (£, 1 ) 

(C, 1) ^ Pl'Mpiciai % 


ci^ (C £:)‘ wj ^ 


(C£)i -fix) = ^ 1 ^ I cos^’ i siny dt + 0(1) 
0 ^'= 1 


^ J_ Ml r Y \ cos^' ^ e''-'V2 dt 

mr ^ t P ^ 2 

"" 0 7'= IV J 


^ X f Ml j r il 

nn • t P 


cosf/2{l - je^'^ co$f/2)} 

1 - cosx 


1 I (]) (r) 1 - cos'* t/2 cos" f/2 

mt ^ t tan t/1 

o'- -' 


5ITH ^ I M ^ ^ I 


iCE)l -fix) = ^ \ ^ f 1 - cos" ^ cos j]dt + 0(1) 


ntt- 


l/n lAi^ n / 

0 1/71 1/,,“ V 


riK ' 

0 1/71 l/7l“ 


1 - cos" ^ cos Y Jr + 0(1) 


= ^ [Zi + 72 + Zsj + 0(1), WU 


^ 0 < a < r/2 


'3115% ^ 


1/71 r 

li.isi J 1 

ni fi [ 


n t J. 

- cos" — cos-;^ dt 



M cM (C, 1) (E, 1) 
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< i 0(n2f2j dr, (4.1)% 

l/n 

= 0(n) J l(p(t)ldt 

4 ( 3 . 1 )% 


= 0(n) 0 


lAi 

J 



= 0 ( 1 ), 


(5.2) 





) 


= 0 
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r w-“-i , r 2_r 

^ logn 1 a logn 


-[^11, (3.2)% 

a 

/-J 


aRT % ?% 


0(1) ;jqf-u?TfH^oo, cpifflBO < a < - 




H‘“ r 

< — J I (t) (0 1 

” l/n“ 

= 0 6>(l),cpiffe(t)(0 - <r<K%f%i^l 

yjl — ^CC H 


(9(1) n -> oo, cHlTf^ 0 < CX < ’T 


5fW ftnr % I ^ % (5.1), (5.2), (5.3) W (5.4) % qf^TFlf W tTcfjfiRi cR^ ^ %R 
^ 5ITf% ^ I 

(CE)}, -f(x) = 0(l)^-^n^«= 

W ^ 5FR 1 ^ ^ 1 1 

6. 2 ^ 

cFT ^ cTSIT %qR 51^ ^ ^ ^ 

X s„ (j) ^ #T =% M w wm\ I - 

I 

- :r 1 = 0(1) - - J cos ntdt 

" 27C tan f/2 % i t 

0 0 

s„ cR (£, 1 ) £„ ^ PiHcid^ 5 mT ^ tiw I -- 


1 f ¥o(0 
£, - J - -^ dt + 0(1) 

" 2j: ■’ tan r/2 

0 



^ ?r?lT ^ 3 ^ 1 ^ ^ ^ (C, 1) (E, 1) 
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-2"’'* ^ ¥o W I Y in 

^ ^ i ^ P 




cos kt \dt 


Ik^oV J 




^ r 


k^0\^ J 


dt 


= - - I cos" ^ cos y dt 

nit ^ ^ 


(6.1) 


(C 1) ?7TRR 0T«rfg; S„ % (C, 1) (E, 1) ^ (C E)„ ^ WJ ^ 

qr (C, 1) ^ PI'mPicich ^ 


(CE) - — f dt + 0(1) 

2n ■* tan t/2 


._--l]^\ico.^lcoMdt 

0 ' hi ^ I 

^ _ J_ [ n I y e““ cos'-''^^ 1 dt 

nit 1 t P]._, 


_ _ J_ f ^ 

~ nn ^ I 


cos t/2 {1 - (g''“'^^ cos" t/2)} 

1 _ e''/2 j;osi 


dl 


f ¥o(0 
= - nit J f 


co.s” 1/2 sin nt/2 
lim 1/2 


dt 


2 f ^oiO n ' 

_ _ (;0S" - S 

nn ^ I 2 


siny dt + 0(1) 


(6.2) 


MT ^ 1 1 (-‘'■ 2 ) ^ ^ 
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^■JTFT cfSIT ^ 


= I <* + 0(1) 


2tc ^ tan //2 

1/72 


1/72 




Vo(0 


dt - 


2% ^ tan t/2 
0 


^^0 f 


¥o(0 r . nt 

cos'* “ sm— dt 


2 . 




2k ^ tanr/2 njc^ r- 


cos"' 


v'^ 


sin Y dr + 0(1) 


^ i 'f Ml 

n t 
0 


nt 


t . nt 
2 2 


dt 


2 f ¥o(0 t . nt . , 

— J — — cos'* ” sin^ dt 4- 0(1) 

tirr ^ * 1 / / 


nn ' t 

i/it 


= - P, - - P, + 0(1) ^ 

K K ^ 


(6.3) 


^TTcS^ (4.2) cmr ^tf^TSrrriTT (3.3) t 

1/72 


J 


I Vo (0 1 


0(«r‘) dt 


0 


1//I 


= 0(n) j r I Yo (0 1 r/r 


= 0 


0 

z' 1/n ^ 

J l\iro(r)idr 


,(2.5)% 


0(1) t) 


nP., 


= 0 


1 


( 2 . 6 )^ 


n logn 

0 ( 1 ) n oo 


(6.4) 



^ W M ^ (C, 1) (E, 1) 
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Pt = - 


l/n“ 

71: 

J 

*'j 

l/n 

l/n“ 

^2.1 

+ ^2.2 


Vo (0 t - tit , 

— — cos" - sm — at 


'Sltf^T^ (3.3) % 


l^TlVoCOI 

I P2 1 1 < - j — ^ — 0{l) dt 
n ■' t 

l/n 


= 0 


0 


tP, 

\ J 


l/n“ 


^ 1 Mi/n“ rF J \ '^ 


+ 2 J 0 

l/n l/n 


dt 

t-P^ 

V ^ ^ J 


= 0(1), 




%T 1 ^ ^2 ^ ^ ' 5F17T r^ /s- % ^ ^ ^ W ^ ^ 

'3n^ 


1 T IVoW' 

1 ^ 2 . 21 ^ 7 J — 


%yn 


= 0(1) n — > « 

FH ^ F^ RF R<sh^I' 4 T 

Pj = 0 ( 1 ) , T^rt-'Hrt' n -^ °° 

^ if (6.3.) (6.4) ^STT (6.5) ^ % 

,^^i _ _L f 1^0^ = 0(l)^^n «, 

(Ch)n 2 ti j tan t/2 

l/n 


(6.5) 
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Abstract 

Non-linear quantum BIS effect in Climatology : Cyclones, 
Storms and Tornadoes — Statistical Mechanics approach. By M. M. 
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Laboratory, Department of Physics and Astrophysics, University of 
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Considering the partition functions for (a) grand canonical 
(b) configurational (c) rotational (d) vibrational and (e) semi-classical 
rotational BIS processes, we show that the non-linear quantum BIS effect 
plays a very important role in aeaiing cyclones, storms and tornadoes. 
The Markovian chains, which are established because of the persistent 
LSFAO, are the major factors responsible for the creation of tragic 
climatic episodes. We have examined tlie non-locality of the Radon 
inversion and ^ processes with special reference to change in climate 
due to intense "BIS mechanisms in tlie ocean. 
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